And Hail, also, to her five gallant fliers who “ferried” the 
Hornet-powered Lockheed 14 from California to Poland... 
the first transoceanic delivery flight in aviation history! 
Another first for Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 


One of the four divisions of 


UNITED AIRCRAFT CORPORATION 
EAST HARTFORD CONNECTICUT 
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services. 
Bendix Radio engineers have anticipated these needs with the development of complete ar 
craft radio installations for the transport planes of tomorrow, incorporating such features 
centralized controls, high and low frequency transmissions and full remote operation. 

A bulletin describing Bendix Aircraft Radio Equipment is available and will be sent to 
interested persons upon request. Address all inquiries to 9th & Kearny Streets, N. E. 
Washington, D. C. 


Budi Kadi 


CABLE ADDRESS 








TYPE TA-2D TRANSMITTER 


Rated conservatively at 100 watts output on either CW, 
MCW or PHONE transmissions, the Bendix Type TA-2D 
Aircraft Radio Transmitter is designed to operate on 
any one of eight crystal-controlled frequencies in the 
300-600 KC and 2,800-18,000 KC ranges. Complete 


electrical remote control facilities are included. 








TYPE MT-36B ANTENNA TUNING UNIT 


The Bendix Type MT-36B Anterina Tuning Unit permits 
matching the output of the Type TA-2D Transmitter to 
any standard aircraft antenna for efficient power 
transfer on frequencies between 300 and 600 KC. Re- 
mote electrical frequency selection operates simultane- 
ously with the transmitter remote control, 


' 


adern long-range transport planes are bringing with them new requirements for adequate 
date radio facilities. Faster, more frequent schedules, longer passenger lists, mountng 
mail and express loads, all are reflected in the expanding communication needs of the new 
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TYPE RA-2A RECEIVE! 


Designed for fixed frequency spore’ 
Type RA-2A Aircraft Receiver P© ; 

of any one of eight pre-selecr 
channels between 2600 ond 7 2 Z 
put circuits with independeo! = 
pilot and co-pilot to make individy 


r 
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M ORE Stinson Reliants 
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Seas Customers, State and 
Governmental 
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Two squadrons of these GRUMMAN F3F-2’s are now in 
. service with the United States Marine Corps. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


Bethpage Long Island New York 
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Offers You 


Education Specializing in Aviation 


tT thoroughness of Parks training amazes visitors. Much more than 
‘just a place to learn to fly,’’ Parks Air College gives you a complete, 
well rounded, education in every phase of aviation theory, practice 
and technique. 

The remarkable placement record of Parks graduates is the result of the 
thorough, practical training provided and the high standards of perform- 
ance maintained in four major courses: PROFESSIONAL FLIGHT AND 
EXECUTIVE COURSE — AVIATION OPERATIONS AND EXECUTIVE 
COURSE — MAINTENANCE ENGINEERING COURSE — AERONAUTI- 
CAL ENGINEERING COURSE. 


acer Sat Students Operate Air Transport Line — 
reports are scanned critically. 


Students in the Professional Flight and Executive 
Course and Aviation Operations and Executive 
Course actually operate a scheduled air transport 
line as part of their training at Parks. Flights are made 
by day, by night, and by instrument, between Parks 
Airport and Indianapolis. All regular airline positions 
are assigned to class members, each student holding 
each position during the project. Every Professional 
Flight and Executive student serves as First Flight 
Officer on three trips—by day, by night, and by 


THE METEOROLOGIST is assem- TH i 
" - E NAVIGATION OFFICER 
bling weather data in the form of a the day is consulting the weather _ instruments. 


tulir fortéast Yor ‘the Nights sali in making out the flight plan. So, when you enter one of the two Schools that pro- 
vide training in Airline Operations you not only learn 
about airline operations—you actually participate 
in them. The unposed pictures at the left show some of 
the activities in this training project. They illustrate 
what is meant by practical training at Parks. 


You Get Practical Training 
in Each Course at Parks 


Whether you enter for Professional Flight—Aviation Operations 
—Maintenance Engineering or Aeronautical Engineering, you 
ARE THE NECESSARY FORMS THE CREW FOR THE FLIGHT is have the advantage of practical training. A wealth of equipment 
Ad § H _ being made making a final checkup prior to takeoff. —$2,299.00 worth for each of the 280 students in school—makes 
checked. this possible. Training that is practical and comprehensive, 
together with the standards maintained, assures a ready accept- 
I you want success, if ance of graduates. All of them during the past four years, with 
if t “ae ae the exception of only five, made good connections at the time 
ron wou Sere of, or shortly following graduation—some being placed even 

education of proven value, before graduation. 

get the facts about Parks 


for free 60-page catetoy PARKS AIR COLLEGE 
and outline of four major 
East St. Louis, Illinois Section AV-7 


courses, today. 
Please send me details of Parks four major courses 
in commercial aviation training. 





BY RADIO, ship to ground contacts are 
paintained broviding information rela- 
Wve to weather, position and altitude. 


r4| (& Name.......... 
proved AS TRANSPORT, GROUND AND Paapeyy Address... 


HC OL AND MECHANIC’S SCHOOL BY UNITED 


ar 





iM NT OF COMMERCE, ALSO ACCREDITED 
‘OIS SUPERINTENDENT OF PUBLIC INSTRUCTION 
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> pNTINENTAL AI INES.ING. | SP | 
MUNICIPAL AlRPORT, The Lockheeds of Continental Ail 


April 29, 1936 Lines are “up in the air,” even 

when they are on the ground, 
Flying not merely across the 

The Texas Company Continental Divide, but parallelto # 
135 yah ey. it, these ships take off from air 
New ’ ; ports situated at 4,000 to 7,000f, 

above sea-level. 
Operating at these mountein 
elevations is a real test of fuelsand 
-to-block scheayie? lubricants. Knowing this,Continen- 
mee tal Air Lines chose TEXACO 10% 
t aipitude vor el Pug ..- both gasoline and engine oll 
Sree t e of our Trained aviation engineers an 
5635 feet. Ce ek abhi available for the selection ond 
thet our Lockheed 12'8 nh ee engine application of Texace Avieties 
main reasons for our Ox2°P  rneul costs Products. Prompt deliveries sue 
economy end stability g ed from 2108 warehouse plant 

ntly far below averages throughout the United States. The 

Texas Company, Aviation Division 

135 East 42nd St., New York City 


a : ntinentel 


lent reasons why Co 


e two excel pias products. 


there ar 
pe es a tough test for petrol 
rate the fastest block 


Pirate rl 187 miles per -houre 


jn the worl 
yer the nighes 
giioten - jeld altitud 


route of 


The fact 
4s one of the 
performances 
are consiste 


eet 
Rovert F. Six, 


President. 


Continental Air Lines fly Festa on 
D [4 Li, 4NE oo 4 ‘ 
Texaco Asphalt builds resilient, rugged, pees 74% brillicni re the U. 6 formit, 
economical surfaces for airport runways, RUBE BVETAGC of any routes oath 
a connecting link between the Trans 


hangar floors and aprons, drivewa tt 
¢ , ys 1 
wad eating areas. routes of TWA, United and Amerie _ 


shies the! 
best 
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. EE paps eo olabbaip neti. 3. 


Lockheed ‘'12” equipped with P.&W. Wasp 
Jr. SB Engines, in front of Continental Air 
Lines Hangar at El Paso. 


{Left} Mechanic tuning up Continental 
Air Lines ship preparatory to a flight be- 
tween Denver and El Paso. 
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BY THE DEVELOPMENT OF 2 NEW 
TOOLS FOR SPECIAL TYPES OF JOBS 


= drilling in awkward places—there’s nothing like the new 
Black & Decker 14-Inch Shorty Drill. Shorty requires only 
414" clearance—its right-angle drive will reach ‘‘around cor- 
ners’’—and it has the same speed and power as a conventional 
Y-Inch Drill. 

The new \%-Inch Low Speed Drill is specially designed for 
drilling in stainless steel, monel metal, high carbon and case- 
hardened steel. Its slower speed (450 r.p.m.) makes drilling 
easier, prevents burned drill bits and lost production time. Ask 
your Black & Decker Jobber to demonstrate these two new 
time-saving and money-saving tools—or write for complete 
details. The Black & Decker Mfg. Co., 738 Pennsylvania 
Avenue, Towson, Maryland. 


Yack & O 


World's Largest Manufacturer of 


PORTABLE ELECTRIC TOOLS 























amp Bauxite 
wap Alumina 
==» Aluminum 








rKANSAS and Dutch Guiana 
fe more important than 
you might guess to the aircraft 
industry. That is because some 
of the ore for Aluminum pro- 
duced in America is mined in 
Arkansas and some in Dutch 
Guiana. Both sources are dis- 
tant from cheap electric power. 





These distances condition the 
cost of Aluminum Alloys used 
for aircraft structures. 

Aluminum ore from widely 
separated localities must first 
be refined. To do this, carloads 
of it must be brought to the 
place where other necessary 
materials are convenient. From 
the refining comes alumina (a 
whitish, powdery oxide of 
Aluminum), still a long way 
from being metal. 


To get metal from this pow- 
der requires enormous amounts 
of cheap electricity. Again 
carloads travel, to where great 





badly for 


America 


rivers run steep, to where we 
must build dams, reservoirs 
and powerhouses, far from in- 
dustrial centers, where there 
is littke demand for power. 


Molten Aluminum pouring 
slowly, pound by pound, from 
a reduction pot at Massena, 
New York, may already have 
journeyed 5,000 miles to begin 
the stages of alloying and form- 
ing into useful shapes. All this 
transportation is necessary to 
make Aluminum economically. 

Today capacity is being in- 
creased to care for expanding 
needs of many industries, avia- 


ca 
tion for one. The investment 
needed per ton produced is 
many times greater for Alumi- 
num than for other metals. 
Yet in spite of this, the price 
of Aluminum is low. ALUMI- 


NUM COMPANY OF AMERICA, 
2182 Gulf Bldg., Pittsburgh, Pa. 











WMINUM COMPANY OF AMERICH# 
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NICKEL 
ALLOY STEELS 


@ Pictured above is the new “Sea Bird,” first stainless steel 
plane ever built for commercial purposes. @ Following the lead 
of railroad coach builders, Fleetwings, Inc., the manufacturer, 
has adopted this non-corrosive Chromium-Nickel steel largely 
because of its high strength-weight ratio. As a result, this am- 
phibian is considerably lighter in weight than any other plane 
of comparable size. @ Fleetwings’ engineers experimented for 
several years with stainless 18-8 steel and finally decided 
that it offered the best structural efficiency. @ In addition to 
employing stainless steel for the hull covering and fuselage 
and wing members, alloy steels of lower Nickel content are 
used for the highly stressed parts of the Jacobs radial engine 
which powers this aircraft. @ Not only do the Nickel! Alloy 
Steels help to reduce weight to a minimum, but because of 
their superior toughness they increase the reliability of equip- 
ment with resulting low cost of upkeep. Consultation on prob- 


lems involving the use of alloys containing Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW 
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WEEK of June 6th was a busy 
m the West Coast, what with test 
in the offing on both the Boeing 
the Douglas DC-4. Our West 
peditor had to do what he could 
nm two or three places at once, 
that were as much as 1200 miles 
"What follows in this depart- 
is time is from his logbook. 
e in the issue will be found 
iption of the two big ships. 


AWFULLY SORRY we couldn’t 

ehad all of you with us the past 
S, during which we’ve de- 

ed a lovely tan around the tonsils 
Watching the races at Oakland, 
Atlantic Clipper tests for 

on Puget Sound, and the 
DC-4 test hop at Santa 


WE LIKED BEST at Seattle 
ttesy extended to us by the 
Guard. Three of Uncle 
little patrol boats carted 
around all week, and not a 
got dunked in Puget Sound. 
of Puget Sound came up 
and wet us down on 
fast runs we made trying 
Clipper. One morning we 
Coast Guard and had to 
way clear across Puget 
Towboat pushed by a two 
lard that stalled every few 
mid almost stranded us right 
Middle of nowhere. 


me) 


DAY Eppie ALLEN TAXIED 
em& So far north that we went 








From the Skyways 
of the World 


ashore at a little shore town called 
Edmonds for lunch. "Twas Sunday 
and the only lunch stand in town was 
presided over by a lone lovely little 





What's In This Issue 


The month of June was filled with events 
of major importance for U. 8. aviation. 
The biggest news out of Washington was 
the final passage of the consolidated Lea- 
McCarran bills, of which some details are 
given in the AVIATION NEWS on page 
53. . . . Other big news concerned the 
test flying of the Giants of 1938, the 
Boeing 314 and the Douglas DC-4. Com- 
plete descriptions of these airplanes are 
given on pages 20 and 21... . What with 
wars and rumours of wars the problem of 
aircraft armament is of considerable in- 
terest these days. Mr. H. J. Alter has 
gathered together some interesting mate- 
rial on the subject. The first of two arti- 
cles appears on page 22 of this issue. ... 
The smaller airline people have mainten- 
ance problems peculiar to their type of 
operation. How Chicago & Southern 
keeps its ships in shape is told on page 
24. ... A success story of how two 
smart operators made money from a small 
initial investment at a small airport begins 
on page 26.... Full feathering propellers 
are in the limelight now. The first de- 
scription of the Hamilton Standard hydro- 
matic appears in this issue on page 28.... 
Beyond the two big ships the Flying 
Equipment Department includes an inter- 
esting new amphibian, the Spencer-Larsen; 
the Brewster single-seat fighter: a Jacobs- 
powered Beechcraft; and a discussion of 
a new type aircraft engine designed by 
Heraclio Alfaro. 
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lady who was SO worried about the 
Clipper and SO interested in aviation, 
when she learned we were from the 
Clipper expedition. She was only the 
proprietor’s daughter but she did 
alright by us. Then there was the 
noon-time when Boeing’s Harold 
Mansfield took the news men to the 
DeLuxe Hamburger for lunch between 
Clipper tests, and to speed the service 
he told the help we were the Clipper 
crew. So all the patrons made a rush 
for autographs on napkins. 


>» Bercer ANDERSON, chief weights 
engineer for Boeing, is passing out the 
cigars—because of the weight of his 
baby. The baby, Boeing’s 314; came 
through her official weigh-in to show 
an actual weight that was within fifty 
pounds of the design figure and, Be- 
lieve it or Not!, was fifty pounds 
under the design weight. Anderson 
is bearing up under the congratulations 
with becoming modesty. 


>» ADD TO THE LIST of modern mir- 
acles the DC-4 first flight. It was an- 
nounced that she would fly on June 
7th, and promptly at 4:45 June 7th 
she flew. Most dramatic first hop 
we've ever witnessed—partially be- 
cause we stationed ourselves in the 
line of take-off at the head of the run- 
way, for picture purposes. Members 
of the first flight crew: Carl Cover, 
Douglas vice-president in charge of 
Sales; John Cable, Douglas chief test 
pilot, co-pilot; Al Reed, flight engi- 
neer; Jack Grant, chief mechanic, and 
Sam Beer, chief electrician. 








Distributed at airports supplied by the 
following major oil companies: Standard 
Oil Company of New Jersey, Colonial 
Beacon Oil Company, Inc., Standard Oil 
Company of Pennsylvania, Standard Oil 
Company of Louisiana, Standard Oil Com- 
pany (Ohio), Standard Oil Company (Inc. 
in Kentucky), 
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®@ A background linked with the whole 
history of the aviation industry . . . prod- 
ucts tested in use by countless pilots for 
record-breaking flights and every-day, 
heavy-duty service . . . this combination 
makes possible the introduction of a line 
which merits the name Esso. Never before 
were aviators offered such high quality as 
is now found at airports displaying the 


red, white and blue, winged Esso siga. 


New! Better! 


HIGHER VISCOSITY INDEX insures lubri- 


cation of all engine parts operating of 


extremes of temperature. Greater film 
strength increases cylinder and piston 


life. Approved by leading engine builders. 














ts for 


-day, 
ation 
a line 
yefore 
ity as 
g the 


sign. 


y $0 MANY FOLKS were interested in 
the DC-4 test that the Douglas fac- 
tory phone system was thrown out of 
commission. The plant has a phone 
system equivalent to that of a town 
of ten thousand population, but ac- 
cording to A. M. Rochlen the calls 
piled up until the fuses blew. To cure 
the phone load they hired six extra 
operators, most of whom spent their 
ime telling people when the DC-4 


would fly. 


y Crowps ON THE CLOVER FIELD 
amport became almost unmanageable. 
They lined every foot of the field 
houndary. It was probably the most 
publicly staged of all first flights to 
date. But then you can’t hide a thirty 
three ton airplane away in a corner. 
Bddie Allen was able to taxi the 
Boeing Clipper way out in Puget 
Sund away from the madding 
crowds, and even pretty well away 
from the fleet of yachts and pleasure 
boats that hung on his flanks, before he 
put the 314 up on the step, but Carl 
Cover had to do his stuff with the DC-4 
fight in front of a highly critical 
audience. There were almost as many 
camera lenses trained on the scene as 
there were human optics. The Santa 
Monica police had loud _ speakers 
mounted on their cars to help direct 
the crowds and to head off potential 
stampedes. 


» We tHoucHT the most dangerous 
patt of the DC-4 tests were the high 
step ladders that the crew had to climb 
to get in the cabin and cockpit. Per- 
taps the cabin door is only ten feet 
above the ground, but it looked like 
twenty or thirty. 


» THe DC-4 took orr with a gross 
weight of 53,000 lb., compared with 
her bare weight of 43,000 Ib. Test 
‘uipment alone weighed 8,500 Ib. 
What an airplane! It requires four 
anda half tons of instruments and 
gadgets just to find out what is hap- 
pening aboard! But what was hap- 
pening looked plenty good to us. 
Alter she was off Cover brought the 
4 back over the field with her 
wheels tucked in and she was a pretty 
‘ight. We'd say truly majestic. She 
circled Santa Monica and Los Angeles 
rr times, convoyed by a huge fleet 
if DC-3s, Boeing 247’s, Army bomb- 
a Most of the convoy planes 
a Convoys of photographers re- 
‘cording the occasion for posterity. 
et Maj. Cover made a landing at 
«il neeles Airport, where the ship 
| based for tests. First time 
he didn’t touch the brakes and 











took off again immediately. Next 
landing he slapped on the brakes and 
stopped p.d.q., which means short in 
any language. Then he made a take- 
off in nine seconds. After several 
landings at Los Angeles Airport the 
crew wheeled up to the line, someone 
produced an extension ladder, and they 
all climbed safely down and went home 
to supper. 


>» AN INTERESTING POINT on the 
DC-4 which we somehow missed until 
























after seeing her on the runway, is that 
her flaps are a combination of full 
trailing edge type on the wing panels, 
and split flaps across the center sec- 
tion. Looks like a logical set-up, and 
we suppose the wing trailing edge flaps 
can be dropped to assist take-off. 
Though the way she took off at Los 
Angeles Airport indicates that no one 
need worry too much about developing 
super airports for big planes yet 
awhile. It’s our guess that the DC-4 
could get in and out of many a cow- 
pasture and potato patch if occasion 


ever required. 


>» ONE OF THOSE THINGS which “just 
can’t happen”—a collision between an 
automobile and an airplane, resulted 
in a judgment of $25,000 for Ray Pig- 
net, pilot, against Weldon Van 
Gundy, asserted driver of the automo- 
bile which collided with Pignet’s plane 
on the runaway of Clover Field air- 
port, Santa Monica, Jan. 19, 1937, 
just as Pignet was landing. An addi- 
tional $2,350 was awarded to the Pa- 
cific Flying Service for damages to 
the plane caused by the automobile. 





























“Maguire's found one helluva good soaring thermal!” 
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WHEELS DOWN'::: THEN 


Landing Impact! 


Once the wheels are down, Landing Impact becomes the prime concern 
... that the ship may be set down with minimum impact. There is no finer 
tribute to a pilot's skill and a plane’s equipment than the perfect shock- 
less landing—no perceptible impact—no rebound. 

Bendix Pneudraulic Shock Struts play the important part in this phase 
of landing. By virtue of distinctive design features, they permit shockless 
landing in the three-point, level or any intermediate attitude, with full load 
or nearly empty. Energy developed by the high vertical velocities, some- 
times necessitated in emergency landings, is absorbed with maximum 
efficiency. Continuous laboratory “drop-testing”’ enables Bendix engineers 
to attain and maintain the most desirable balance of shock-absorbing 
characteristics between normal and emergency operating conditions. 

We earnestly urge you to accord us the privilege of studying your 
landing-gear problems and advising you. 


BENDIX PRODUCTS CORPORATION 


AIRPLANE WHEEL AND BRAKE DIVISION - SOUTH BEND, INDIANA 


BENDIX 


AIRPLANE WHEELS - BRAKES - PILOT SEATS - PNEUDRAULIC SHOCK STRUTS 
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» News pispATCHEs tell us that As- 
pretto, the picturesque port in the 
island of Corsica is now being de- 
veloped into a powerful seaplane base. 
If we have been keeping count cor- 
rectly this means that there is now 
oly one island in the Mediterranean 
which has not been fortified and made 








mio some kind of a military base. 

et, work is expected to start on 
that last island as soon as enough mud 
at be dredged up to bring it above 
water at high tide. 


” Each pay’s news brings further 
that war preparations con- 
‘mle at top speed in all European 
M spite of the published pre- 
of foreign affairs experts that 
Will be no war for years. We 
‘re that this country will continue 
Whe Up its own defenses,—and 
. wupeest for adoption as our na- 

the one made famous by 


Al ; 
ae We don’t want no 


»* 
Alnporr PROJECTS ACTED UPON— 


"he following W-P.A. airport and air- 


sEF 


z 








By 
ROBERT 
OSBORN 


marking projects were acted upon: 
Brewton, Ala.,— Jurisdiction was 
waived on a supplemental project call- 
ing for $3,387 Federal funds for the 
construction of a golf course at the 
municipal airport.”—Air Commerce 
Bulletin. 

There is a really useful W.P.A. 
project as there’s nothing which seems 
to provide the boys with more good 
clean fun around an airport than a 
golf course. In the late 1920’s a golf 
course was built adjacent to the old 
Curtiss Field, now Roosevelt Field, on 
Long Island. The course was in the 
direction of the prevailing wind and 
was at the end of the short runway, 
so, unfortunately for the smooth back- 
swing of the members most of the 
take-offs were right over their heads 
at an altitude of seven feet. Nearly 
all of the crack-ups, of which there 
were many in those days, ended up 
on the course, generally messing up a 
putting green or a bit of shrubbery. 
Also the parachute instructor had a 
standing bet as to how many of his 
students he could land on the course 
during his Sunday exhibition of group 
jumping. 

Finally, one day a flying student 
busted up his just-purchased, $150, 
hundred - and - second-hand “Jenny” 
spang in the middle of the course. 
The irate manager of the country club 
rushed over to the county seat and 
obtained a court order restraining any- 
one from removing said wrecked air- 
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plane until the damage was paid for. 
He waved this order under the noses 
of the Field officials, causing much 
amusement, as he did not know that 
the disgusted student had walked 





across the field, sold his helmet and 
goggles, and driven away in his car, 
having decided that he wasn’t cut out 
for flying after all. 


>> SPEAKING OF JENNIES reminds us 
that The Intrepid Aviator was in again 
the other day, and as he was finishing 
our third cigar, remarked that he read 
where the new Navy dirigible was 
going to have a safety system of bells 
to warn against undue stress in any 
part of the structure. He was won- 
dering if something like that could 
have been the cause of the ringing in 
his ears he noticed frequently while 
flying his Jenny just before the De- 
partment of Commerce finally con- 
demned it for keeps. 


>» ALSO, SPEAKING OF EXHIBITION 
PARACHUTE JUMPERS, we have often 
overheard people in the crowds at air 
shows wondering what becomes of 
them if they survive the perils of their 
profession and decide to retire. We 
can report on one of them,—the man 
who did the jumping at Curtiss Field 
around 1926-28. Week-days he was a 
mechanic at the airplane factory and 
on week-ends he made jumps at the 
field for whatever collection could be 
obtained from the crowd. He used 
an ancient bag-pack which was tied 
to the wing with any piece of rotten 
clothes-line he could find lying around 
the hangar, and he would jump in any 
weather short of a hurricane. His 
friends used to advise a little more 
care and precaution but were never 
able to make any impression on him. 

He wandered away from that sec- 
tion after a while and later we saw 
him working in an airplane plant in 
St. Louis. Then we lost track of him 
until we found him working as a 
mechanic at a small seaplane base in 
Miami. We asked him if he was still 
making his jumps and he answered, 
“I should say not! Don’t even fly 
much any more, and I get scared pink 
whenever I think of the tricks I used 
to do.” 
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A LAW AT LAST 


Tue TUMULT and the shouting has died. The dust is 
beginning to settle again on Capitol Hill. And departing, 
the 75th Congress has left behind it at least one very 
definite footprint in the sands of time, the Civil Aero- 
mauties Act of 1938. 

Congress has done its job. It took some truly heroic 
work on the part of the industry to fan the sparks and 
keep the flame of interest alive in congressional minds 
that were swamped with wages-and-hours and re- 
organization problems (and were already thinking ahead 
toward November elections). Finally, however, the bills 
were passed, reconciled in conference, approved and 
snt to the White House for signature. 

The next move is the President’s. As we write, no 
amouncement of appointments to the Authority has 
ken forthcoming, although something may pop at any 
minute. We can only repeat the pious hope expressed 
» often before in these pages, that some consideration 
ie given to the aeronautical competence of the men 
stlected to serve on the CAA. We can only remind the 
administration again that here is no spot to pay off old 
political indebtedness, nor to curry new political favor. 
How well the White House recognizes the importance 
of aviation to America will be indicated by the calibre 
of the men appointed to the key positions in the new 
Authority, 

Now, what are we, as an industry going to do about 
the new law? We asked for it,—now we've got it and 
i, going to have to live with it for some time to 


We believe that it is a good law. It undoubtedly con- 
‘ans Tough spots that will have to be smoothed out by 
Pfetation as time goes on, but fundamentally it 
Provides the most solid working platform for aviation 
that We have ever had. And no industry group can 
leah Say that its problems were overlooked in the 
own or that unwelcome features were crammed 
tS gullet. Certainly everyone who had anything 

he ae given ample opportunity to sound off and let 
a heard. Few bills have been drafted and 
aS many times in preparation to satisfy the 


_ Of minority interests. The industry actually 
te its own ticket. 


Only one sensible course is open. The Civil Aero- 
nautics Act has given aviation the most powerful tool 
we have ever had for sound and rapid progress on all 
fronts. The government has gone well over half way 
in the matter and might rightfully resent any claim from 
now on that it was standing in the way of progress. 
Definitely, the ball has been passed back to this aviation 
industry,—and on its own terms,—and it is up to us to 
carry it on a long steady march down the field. But if 
we fumble it, or make many off-side plays, Lord 
help us! Government may well be justified in snatching 
the ball away again and in imposing penalties that would 
be far from our liking. 

At the start we may not like this or that detail as it 
comes to be interpreted by the Commission. We may 
not like this or that member of the Commission. But it 
certainly makes good sense for every individual and 
company in the business to cooperate with the Authority 
to the fullest possible extent. Now that we have some 
assurance of stability, we can set to work to make defi- 
nite plans for the future. The industry has an oppor- 
tunity here that it has never had before. If we muff it 
this time we will have no one but ourselves to blame. 


PROGRESS, OR SOMETHING! 


BEYOND ALL QUESTION OF DOUBT, Tuesday, June 7th 
was a Red Letter Day in U.S. aviation annals. Within 
a few hours the two largest commercial aircraft yet 
built in America took to the air on maiden flights. Else- 
where in this issue will be found accounts of these out- 
standing events, and descriptions of the two machines. 

We live in a fast moving age. We pause to toss a 
pair of orchids to Douglas and to Boeing for the success 
of the two ships, but we can’t pause for long. Prac- 
tically on the heels of the news reels of the first take- 
offs come announcements of much bigger ships to come, 
of a Navy project for a $3,000,000 patrol boat, an Army 
bomber of 250 foot span, not to mention a Pan Amer- 
ican specification (long since written) for a 200,000 
pound commercial craft. The population may gape at 
DC-4s and Atlantic Clippers, but we must look upon 
them not as ultimates, but only as interesting and highly 
important steps toward the normal aircraft of the world 
airways of the not-too-distant future. 
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Vice-President Carl 
Cover (left) took-off 
the DC-4 for first 
time (below). 








a” TWO YEARS AGO, in an effort 
to evolve an ideal type transport 
airplane without costly unnecessary 
competition, five U. S. air lines put 
their heads together and wrote a speci- 
fication. Now, after many months of 
engineering, construction and testing, 
the result of that effort, the Douglas 
DC-4, is undergoing her shakedown 
flights. It is too early yet for com- 


Douglas DC-4 


Behavior of tri-cycle gear on America’s largest commercial 


land plane being watched with interest everywhere. 


plete performance figures, but it is 
safe to assume that they will come up 
to or exceed the specifications origin- 
ally drawn up. 

Not the first four engined plane by 
many years, not the largest plane in 
aviation history by many tons, the 
DC-4 may well prove to be the most 
significant commercial plane to date. 
As her smaller predecessors, the DC-l, 
DC-2, and DC-3 have quickened the 
pace and broadened the scope of world 
travel, so the DC-4 may well be ex- 
pected to open new vistas for air travel 
everywhere. Faster, safer, more eco- 
nomical transportation is the aim of 
the multitude of engineers and crafts- 
men who have combined their talents 
in the design and construction of the 
DC-4. And because the great Douglas 
organization has been founded on and 
built on, a tradition of success, the 
eyes of the aviation world are turned, 
this month, to Santa Monica. Weal 
await with interest release of official 
performance figures following factory 
flight tests. 

Of greater significance than the siz 
and speed of the DC-4 are the new 

(Turn to page 30) 
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Boeing 314 


Largest American-built flying boat designed to 
carry 10,000 lb. payload for 2,400 miles at 150 
m.p.h. Test flown in Puget Sound. 


LTHOUGH PAN AMERICAN AIR- 
| successfully pioneered both 
the Atlantic and the Pacific air routes 
with flying boats that seemed huge 
at the time of their introduction, it 
long since became apparent that they 
wold have to move into a much 
larger class than the original Clip- 
pers to handle reasonable payloads 
wer extremely long ranges. The new 
4l-ton Boeing described herein is an- 
other step in the direction of the really 
large ships of the not too distant 
future. It is an extremely interesting 
aid important project, as it pushes 
the boundaries of airplane size beyond 
anything heretofore known in Amer- 
ica, 

The 314 is an impressive airplane 
from every angle, large, well ap- 
pointed, rugged. It is a business-like 
airplane, not only for the steady way 
i which it rides the waves at rest, 
or while taxiing, but in the execution 
of the manifold mechanical and crew 









































functions which surround and attend 
its operation. 

In structure, the design goes back 
to the famous Monomail, with its two- 
spar cantilever wing and monocoque 
fuselage. In aerodynamic design the 
314 uses the same wing which has 
proved successful on the greatest 


(Turn to page 32) 


Big ship, little pilot. 
Edmund T. Allen 
(right) pilots clip- 
per’s first flight 
(below). 


































IR ATTACK AND AIR DEFENSE have 
developed into a race in much 
the same manner as that between the 
armor plate manufacturer and the 
heavy gun manufacturer. When the 
present situation is examined, the 
inadequate defensive armament of the 
new pursuit planes causes grave con- 
cern, It has become generally 
realized abroad that fighters and pur- 
suit planes are almost useless unless 
they are equipped with a heavy com- 
plement of armament; since the man- 
ner in which the airplane executes 
a defensive or offensive operation 
depends upon the character of the 
armament installation. The high 
speeds of modern aircraft will limit 
an air encounter to but a few seconds 
duration and it is necessary to have 
weapons which can be effectively 
utilized every fraction of a second 
that the planes are in contact. The 
guns that count are those that can be 
brought into quick action with de- 
cisive damage to the enemy. There- 
fore, the size and placement of the 
armament is the deciding factor and 
not the total number of guns that 
the airplane may carry. 

It follows, that the increasingly 
_wide adoption of the cannon, or shell 
firing aerial gun, by European powers 
is a perfectly logical move since ma- 
chine gun cannons of 25 mm. and 
above fire explosive shells whose 
effect even on the wings of a metal 
plane are fairly conclusive (Fig. 1 
to 4). Comparison between the ma- 
chine gun and the cannon brings out 
the following facts: At close range, 
100 to 400 yds., the .30 calibre gun 
firing at a rate of 1200 rds. a min. 
has good effect but at longer ranges, 
the trajectory of the .30 calibre bul- 
let drops fairly rapidly. For ranges 
up to 600 feet, the .50 calibre bullet 
has a flatter path but only has a rate 
of fire of 375 rds. per min. It has 
been maintained that a single place 


Exit, metal wing. 
Industrie Syndikat.) 





Effect of 23 mm. Madsen explosive 
shell on various types of aircraft con- 
struction. Fig. 1: Point of entry, fabric 
wing. Fig. 2: Foint of exit, fabric 
wing. Fig. 3: Entry, metal wing. Fig. 4: 
(Courtesy Dansk 


AIRCRAFT 


ARMAMENT 


The first of two articles dealing with offensive and 


defensive weapons for modern aircraft. This article deals 


with the guns themselves, the second with installations 


Part I 


fighter carrying 8 high speed machine 
guns can discharge a greater number 
of projectiles in a given period of 
time than a cannon. While this is 
true, the destructive effect of the ma- 
chine gun bullets is small compared 
with that of the cannon. Modern 
metal airplanes are capable of being 
riddled with rifle bullets without be- 
ing destroyed or even being excluded 
from the combat. Moreover, the high 
speeds make accurate placement of fire 
even more difficult than ever before. 
During the World War, a bomber 
gunner or pursuit pilot had time to 
aim his guns or airplane on his ad- 





versary and follow him in his sights 
during the period of attack. At speeds 
of 280 or 325 m.p.h. it is quite im- 
possible for the gunner to figure out 
the necessary corrections for wind- 
age etc. and aim his gun during the 
short period of time that the encoun- 
ter takes place. Odier points out that 
when two airplanes flying at 310 mph. 
pass each other at close range, firing 
400 rds. per min., the bullets are 
spaced approximately 110 feet apart. 
If the vulnerable length of the air- 
plane is 23 feet, the bullets miss their 
mark by 1/40 of a second—a miss 
as good as a mile. The necessity of 
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Modern aerial high calibre cannon. 
Fig. 5: American Armament Corp. type 
M37 mm. gun. Fig. 6: Madsen 23 mm. 
fixed aircraft cannon. Fig. 7: Madsen 
mobile observers’ gun with box type 
magazine. 






miss 
ry of 


By Horace J. Alter 


faving an explosive shell which will 
lave a destructive effect when placed 
mthe vicinity of the plane, without 
xorg a direct hit, is borne out by 
above example. ~' 
The airplane cat..on was first used 
successfully during 1917-1918 when 
Was applied as a fixed installation 
the motor, firing through a hollow 
propeller hub. The efficiency of this 
‘mangement at high speed is ques- 
Since only one gun can be 
Motporated in such arrangement a 
—— Concentration of fire cannot 
procured. If the bomber or at- 
lacked airplane is equipped with a 
gun, flexibly mounted, a bar- 
Tage of fire (of explosive shells) can 
the by its gunner, through which 
pursing plane must advance. The 
airplane is at a distinct dis- 





advantage in a maneuver of this type. 
A number of radial engined, single 
seater fighters of European manu- 
facture carry cannons in each wing 
which offers a good installation. The 
new Polish P. Z. L., the Potez 63, 
Harriot 220 and Fokker Gr-1 all 
mount groups of cannons. So does 
Lawrence Bell’s “Airacuda”, of which 
13 are on Air Corps order. 

In developing the cannon, it has 
been necessary to develop a small 
projectile equipped with a super-sensi- 
tive fuse that will act instantaneously 
when hitting an object such as wing 
fabric. Shells have to explode after 
a flight of about 2 to 4 seconds in 
order to avoid casualties among 
friendly planes or ground troops. Au- 
tomatic destruction of the shell is 
obtained through use of, and usually 
with, a tracer container. 

Two types of automatic cannons 
incorporating the desirable features 
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above are described herewith — the 
37 mm. cannon manufactured by the 
American Armament Corporation and 
the 20-23 mm. Madsen Cannon man- 
ufactured by the Dansk Industrie Syn- 
dikat. Other types such as the Oer- 
likon (see page 72). Vickers and 
Hotchkiss are available. 

The American Armament Corpora- 
tion cannon 37 mm. (1.457 inches) 
bore fires a high explosive shell of 
5 kgs. (1.1 Ib.) at a velocity of 1,250 
f.p.s. for the type “M” and 2,700 
f.p.s. for the type “F.” It is manu- 
fractured in two types, specifications 
for which are given in an accompany- 
ing table through courtesy of the 
American Armament Corporation. 


Specifications of AAC 37 mm. Aircraft 


Gun Type M 
CORRS vicesives ....37 mm. (1.457 in.) 
Length in Calibres.......... icébtouue 
Length in recoil........254 mm. (10 in.) 


(Turn to page 72) 










By KR. L. Anderson 


Superintendent of Maintenance 


Chicago & Southern maintenance and operating headquarters 





are located on Lambert Field at Robertson, Mo. 
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Cperating a small airline poses economic 
questions that are not bothersome to the 
larger fry. The Superintendent of Maintenance 
of Chicago and Southern lays a few of his 


solutions out on the table.* 


HICAGO AND SOUTHERN AIR 

LINES operates over Air Mail 
Route No. 8 between Chicago and 
New Orleans, an airline distance of 
960 miles. In the winter two round 
trips are operated daily. During the 
summer months a third round trip is 
added. The two round trip daily 
schedules provide for 110,000 miles per 
month, while the third round trip in- 
creases this mileage to 156,000. Such 
short mileage routes provide problems 
that are extfemely difficult. It is 
almost an impossibility to get most 
economical number of hours out of 


* From a paper read before the January 1938 meet- 
ing of the Maintenance Committee of the Air Transport 
Association of America at Dullas, Tez. 


equipment per month, consequently 
operations costs cannot be reduced to 
a minimum and depreciation costs are 
high since the useful life of the equip- 
ment cannot be obtained before it be- 
comes obsolete. 

We operate with five Lockheed 
Electras, Model 10-B. Four of these 
ships are continually in use and the 
fifth in overhaul. Many times during 
the summer operation it is found nec- 
essary to have all five ships in opera- 
tion, but during the winter period it 
is possible to completely overhaul all 
five airplanes and put them back in 
perfect condition, so that only a mini- 
mum amount of attention is necessary 
during the summer. 
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Our main overhaul and maintenance 
base is located at St. Louis and it 1s 
here that all overha®%, regular engine, 
airplane, instrument and radio service 
is taken care of. Routine flight checks 
are run at New Orleans and Chicago, 
where all flights originate. 

Our St. Louis overhaul shop meas- 
ures 80 by 100 feet. This does not 
give us too much room, and we have 
had to tax our ingenuity to the full- 
est extent to conserve and use this 
space to the greatest advantage. The 
piece of equipment that we have re 
up and installed which has saved the 
most space in our airplane shop * 
a pair of hydraulic jacks which we 
use in service and overhaul work 00 








our Electras. It is unnecessary to use 
vrvice stands and ladders, which take (Above and Left) Most useful tool in Chicago & Southern shops is a pair of hydraulic 
jacks. Note eccentric mounting of jack head to register easily with pads. Mechanics 


mp just as much floor space when may work on engines at floor level. 


mt in use as they do when they are 
ig used to service an airplane. 
B jacks are the standard hydraulic 
fused in grease racks for servicing 
fobiles. They are set in foun- 
flush with the floor, and spaced 

iter distance between the stand- 

fk pads on the under side of 

ag of a Lockheed Electra. Each 

Mf the lifts has a detachable top 
fis removed when the jack is 
ung used. The tops have a ball 

mie turntable with an extension 
fer anchored to it, 3” off center 
tine turntable, and rounded at the 
fit into the standard Lockheed 
mpads fastened on the under side 
Pme wing. It is not necessary to 
me the airplane lined up perfectly 


mil felation to the center of the lift This convenient portable work stand permits working on engines and accessories, 
) because the adaptor on the either in the horizontal or vertical positions. 
uumntable top can be rotated to line 


with the jack pad socket. Because 
the jack pads of the Electra are lo- 
tated behind the center of gravity it 
S Necessary to ballast or tie down 


the tail when the ship is on the 
Jacks 





When an airplane is brought in for 
‘gine change or service, it is lined 
" Over the two jacks, the jack pads 
Mt attached to the wing, the lifts 
“t taised, and the adapters are lined 
aa the jack pad sockets. Be- 
Pe: ifting the weight of the airplane, 
san 1s tied down. The airplane 
an lifted with the hydraulic jacks 

the wheels clear the floor. The 

ME gear is retracted and the air- 

ered until the engine is at 
(Turn to page 75) Everything ahead of the fire wall is run-in as a unit on this portable test stand. 
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$20 and a 





Half-Paid-for 
PLANE 


was the beginning of a thriving operation on a 
small airport. Hundreds of small fields can be 
developed in the same way. 


By Al Knouff 


Business Manager, Swiftair 
Athens, Ohio 


LEASE DON’T stop me if you've 
heard this one. 

With one of our students—a good 
prospect for an airplane—lI flew to the 
“airport” of a city about twice the 
size of ours. It is a D. of C, emerg- 
ency field and they tell me _ the 
boundary lights look very pretty at 
night, but when we arrived it was 
more deserted than a haunted house. 
There weren’t even any spooks. It 
took us 30 minutes to walk to a tele- 
phone and get a taxi out to us. We 
had to let the plane stand unguarded 
in a rising wind while we attended to 
business in town. The day was chilly 
—and so was our prospect’s enthusi- 


asm for flying as a practical time 
saver before we left. 

Sure, it’s an old story—but why 
should it be. There is an immediate 
living and a bright future for some 
live-wire young pilot on that field. 

The idea that an airport can be 
profitable without some sort of subsidy 
is comparatively new—and some will 
say crazy. But Bob Swift, my partner, 
and I have reason to believe that un- 
wise injections of government money 
have made aviation a drug addict— 
unable to support itself without arti- 
ficial stimulation. The cure won’t be 
easy, but it can be done. 

One thing is certain. Until the small 
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airport is put on a sound basis—with 
or without government help—the 
growth of private flying will be 
limited. Only private enterprise can 
carry out some of the activity neces- 
sary to a successful airport. You, too, 
will be convinced if you pay us a 
visit in Athens, 

No matter what time of day or 
night you arrive, there will be some 
one at the airport to greet you. Be- 
fore you reach the hangar, you will 
be asked whether you want fuel or 
just to park, and will be directed 
accordingly. 

Are you hungry? Do you want to 
go to town for any reason? The ait- 
port car—a good one—is at your 
service. There is a lunchroom about a 
block away. Do you want to call 
some friend, or get weather informa- 
tion? You are welcome to use our 
telephone. There is no charge for 
this service (except long distance 
calls, of course). Perhaps we lose 
money on the transaction, but we 
hope you go away with the desire to 
come back and that you will tell friends 
Athens is a good place to stop. 

The profit is shown in the phenom- 
enal increase in number of visitors 
in the two years we have been oper 
ating. Before we came, Athens 
had about a dozen visiting planes. 
In 1936 we had 57, and last yer 
there were more than 10) ships 
carrying about 200 pilots and passe 
ers! : 

, These brought a nice bit of busimess 
to local hotels and restaurants, and 
most of them bought something from 
us, but even if our margin on their 
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did not cover the cost of 
the service, there is another more 
obscure result which we believe will 
bring our real profits. You see, we 
gil airplanes, storage, and service. 


Some of these visitors are going to 
talk about the service and convenience 
offered here, and their talk is going 
to reach the ears of some other oper- 
ator, or some young pilot who will 
put the information to his own use. 
The result wi!l be another field, some- 
where, operated on the same basis as 
ours—and another—and another. 
Each of these “anothers” will in- 
crease the convenience of private fly- 
ing and make it easier for us to sell 
airplanes. Besides the commission, 
most of these airplanes we sell will 
pay us storage and buy gasoline, oil, 
and labor. Likewise, the smart young 
pilots and operators who adopt these 
methods will reap similar benefits. 
When we started out to find a place 
to operate, our meager capital had 
dwindled to a $20 bill and an airplane 
which was little more than half paid 
for. There was only one plane in 
Athens when we arrived. Three 
months after we settled we got socked 
with the worst blizzard in 50 years. 
It goes without saying that there 
were times when we wondered where 
our next meal was coming from— 
and some of them didn’t come—but 
we make it a point to fly at least once 
a day regardless of weather. 

When that winter passed, we had 




































































made an impression on the town that 
is worth money to us now. They 
didn’t see how we stuck it out, but 
the fact that we did gave them con- 
fidence in us and in aviation. A few 
months ago we needed $1,000 in a 
hurry—and we got it in less than four 
hours. Incidentally, we paid it back. 

Our hangar is now full of airplanes 
which give us a regular income to 
meet rent, light, heat, and telephone 
bills. We are now planning a larger 
hangar to meet future needs. 

Last winter we suffered two other 
socks which in the past would have 
put an operator out of business. After 
an unblemished record of 1,400 hours, 
Bob got lost due to ground fog late 
one afternoon and hit a tree when 
forced to land. Two weeks later, our 
record of more than 5,000 hours flown 
by pilots Bob had trained without any 
kind of accident, was shattered when 
one of them—who had recently re- 
ceived his private license—cracked 
up, killing himself and injuring his 
passenger. Yet even the wives of our 
students accepted these misfortunes as 
though they were automobile accidents, 

Most of our students are ordinary 
business men who see the value of 
aviation as a means of personal trans- 
portation. They expect to own their 
own planes eventually. In fact, for the 
past year we have made no effort to 
sell instruction except as a build-up 
for prospective purchasers—or as a 
service to our aircraft purchasers. 
These customers base their apprecia- 
tion of flying on the way our field is 
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operated, and we need more fields like 
this to maintain the impression we 
have created. 

As soon as we have more hangar 
space, several of these men will buy 
planes. Although we hope to sell them 
ourselves, we welcome any competitor 
who wants to demonstrate his ship, 
and will give him every cooperation— 
even suggesting prospects. You see 
we will get the storage and service, 
which in the long run will be more 
than the commission. 


Ir IS TRUE we don’t have any pretty 
red and green boundary lights. Maybe 
some day we can afford them—if the 
manufacturers of such equipment 
realize that there is a market other 
than the government, and adjust prices 
accordingly. Meanwhile, if you expect 
to arrive at night, phone us in advance 
—or if you are caught in the dark, 
circle town until we light our flood- 
light. It is really a spotlight which 
we turn on the windsock (due north 
and upward about 60 degrees) until 
the visitor has spotted the field; then 
we turn it around toward the opposite 
corner of the field, in which position 
it floods the field with sufficient light 
to land. Since there are no fences or 
other obstructions at either end of our 
two-way field, the night landing is rea- 
sonably safe even with this limited 
equipment. 

Usually we flash the green signal 
of our traffic light on the visitor— 
signalling the letter “A”—so that he 
can positively identify the field. 

In order to be successful, we believe 
airport operation must be a full-time 
business. The operator must be on 
the job 24 hours a day so as not to 
miss any business, and must be alert 
to every source of income. Here are 
a few of the lines we have found 
worthwhile: 

Storage, sale of airplanes, sale of 
gas and oil, maintenance and repair, 
instruction, airline tickets (this isn’t 
profitable in itself, but it leads to an 
occasional charter), charter flying, 
photography, model kits and supplies, 
ground school, aviation texts and 
magazine subscriptions. 

We have not solved all our prob- 
lems, but we have something to show 
for our efforts. We haven’t all the 
facilities we would like to have, but 
we will have them as soon as we 
really need them and can pay for them. 
We aren’t getting rich, but we believe 
that when there is an airport like ours 
in every county seat, and several in 
every large city, all of us in aviation 
will make a living. 




























HAMILTON 


Hydromatic 


FORMANCE has continued to the 
point where the range of pitch adjust- 
ment of existing propellers is barely 
sufficient to take care of the require- 
ments. Whereas the first controllables 
used only 4 or 5 degrees of pitch angle 
change, current types are using up to 
20 degrees, and projected types will 
need still more. 

In addition to the requirement for 
additional pitch range, there has been 
a need in certain types of airplanes 
for stopping the rotation of engines 
which may have failed in such a way 
as to render their continued rotation 
dangerous. If the pitch angles of the 
propeller are rapidly increased to 
around 87 deg. at the three-quarter 
radius point, the rotation of the engine 
is stopped almost instantly and the re- 
sistance of the idle propeller is reduced 
toa minimum. The difference in ceil- 
ing of a twin-engine airplane with one 
propeller feathered compared to the 
case of one propeller braked may be 
as much as 2000 feet under certain 
conditions. 

To meet these requirements for 
greater pitch angle rang during normal 
operation and for full feathering in 
emergencies, the engineering staff of 
Hamilton Standard has been hard at 
work for the past three years on the 
development of the Hydromatic pro- 
peller, the design being carried out 
under the direction of Erle Martin, 
chief engineer. To date, the Hydro- 
matic propellers have had more than 
500 hours of ground testing and more 
than 3000 hours of flight testing. in- 
cluding successful tests for Depart- 
ment of Commerce Approved Type 
Certificates and for official Army and 
Navy approval. 

Throughout the design, the serious- 
ness and importance of the safety 
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problem has been fully recognized. 
One of the most important advances 
in this connection has been the appli- 
cation of a method of measuring vibra- 
tion stresses in the blades. This 
method has been under development in 
the Hamilton Standard laboratory for 
the past six years and is considered 
as offering a marked contribution to 
propeller safety. 

The pitch control mechanism of the 
Hydromatic propeller is again of the 
simple, rugged hydraulic type, al- 
though differing somewhat in actual 
application from the earlier constant 
speed propellers. One of the reasons 
for this is the additional safety prob- 
lem introduced as a result of the 
feather procedure. Propellers in the 
feathered position will not carry out 
the normal propulsive function and 


STANDARD 
Propeller 


it would obviously be dangerous if they 
could be feathered inadvertently or 
through improper functioning of the 
apparatus. Consequently, it is neces- 
sary to provide some means of restrict- 
ing the pitch range during normal 
operation so that the blades cannot be 
feathered except by a deliberate action 
on the part of the pilot. 

This problem was solved by Hamil- 
ton Standard by taking advantage of 
the fact that the centrifugal force act- 
ing on the blades tends to cause them 
to go into low pitch. In the Hydro- 
matic design, engine oil which has 
been boosted to higher pressure by the 
constant speed governor pump is used 
to overcome this centrifugal twisting 
moment when it is necessary to in- 
crease the pitch. This oil pressure 
acts on a large piston and the motion 
of the piston is transformed into 
rotary motion by means of a series 
of cam rollers acting on coaxial heli- 
cal cams of opposite pitch slope. For 
the normal pitch range the cam fol- 
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By Frank W. Caldwell 


Engineering Manager, Hamilton Standard 
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lows a steep helical angle so that the 
piston enjoys a high mechanical ad- 
vantage. When the pitch reaches the 
maximum operating value, the slope of 
the cam becomes flatter so that the 
mechanical advantage of the piston 
is insufficient to overcome the centrifu- 
gal twisting moments of the blades 
when the normal operating pressures 
are used. Thus, a maximum pitch limit 
is provided for the normal flight condi- 
tions. If a considerably increased 
oil pressure is supplied from some 
other source under the control of the 
pilot, the piston will overcome the 
blade twisting moment and the pitch 
will increase until the feathered set- 
ting is reached. 

The adjustment toward low pitch is 
also accomplished by oil pressure, sup- 
plementing and augmenting the cen- 
trifugal force on the blades. In this 
case, the oil is also engine oil but 
under normal pressure. This oil pres- 
sure is at all times acting on the oppo- 
site face of the propeller piston, and 
provides a “resilient member” opposing 
any tendency for a change to higher 
pitch. Whenever the constant speed 
governor valve relieves the higher oil 
pressure on the other face of the pis- 
ton, this resilient pressure, together 
with the centrifugal force on the 
blades, moves the blades toward low 
pitch. 

When it is desired to feather the 
blades, an auxiliary pressure supply 
system is put into operation.. A typi- 
cal example of such a system is shown 
in Fig. 2. The pump is mounted be- 
tween the engine oil tank and the con- 
stant speed control, and sends oil 
under pressure through line 0, shown 
in Fig. 1, to the cut-out valve built 
into the base of the constant speed 
control. The auxiliary system shown 
in Fig. 2 allows the pump to draw its 
oil from the engine oil tank; alter- 
native installations have employed 
either a separate oil tank or used the 
hydraulic system of the airplane in 
place of engine oil and the special 
pump. 

The pump very rapidly builds up 
pressure in line 0, disconnecting the 
governor from the propeller and at 
the same time opening this pump 
line to the propeller by compressing 
the spring P in the cut-off valve. This 
feathering oil pressure is transmitted 
to the rotating propeller shaft past the 
oil transfer rings C, see top view of 
Fig. 1, through port E of the distribu- 
tor valve assembly, out port F to the 
inboard side of the piston H. The 
piston moves out under this pressure, 
and forces the engine oil, on its out- 


(Turn to page 76) 

























































Douglas DC-4 


Story continued from page 20 


features for operating efficiency and 
maintenance economy which have been 
incorporated throughout the design. 
Most obvious of these is the tri-cycle 
landing gear. ‘This is expected to 
yield greater comfort for passengers 
during take-off and landing, which 
should help increase passenger traffic. 
The tri-cycle gear should also permit 
faster taxiing, cross wind landings, 
and easier field handling, which should 
reduce cost of operation. 

A hundred and one new maintenance 
ideas have been incorporated through- 
out the plane. Aerodynamically and 
structurally the DC-4 presents few 
radical features, but for the shop crews 
there are new points of interest be- 
hind every hand-hole and cowling sec- 
tion. The engines are more accessible 
and more quickly demountable. In- 
stead of sending fueling crew men 
scrambling up over the wing the fuel 
tanks are filled from the bottom by 
means of new type valves. Through- 
out the airplane the wiring, plumbing, 
and control rigging is easier to reach 
than heretofore. There is a control 
tunnel in the fuselage beneath the 
passenger cabin which is so big that 
not only one man, but several, can 
work in it simultaneously. 

The engineers have thought of 
everything and apparently have pro- 
vided for everything. Take the tele- 
phone system, for example. Not only is 
complete inter-communication among 
crew members available in flight, but, 
by plugging in a ground connection 
at terminals, passengers may talk to 
any telephone in the world. And the 
crew chief has a phone all his own 
which he uses to communicate with 
the pilot up in the cockpit to speed 
servicing. 

Structurally the DC-4 follows con- 
ventional skin-stressed design with 
semi-monocoque fuselage and multi- 
cellular wing. But one important 
refinement is the use of flush-type 
riveting on all external surfaces. 

To provide for future developments 
in high altitude flight the plane has 
beer designed so that all production 





models can be pressurized to carry an 
altitude pressure equivalent to 12,000 
ft. while flying at 20,000 ft. 

Adequate control of the big plane is 
assured through use of a hydraulic 
“booster” system which multiplies the 
pilot’s strength in handling rudders, 
elevators, and ailerons. The same 
hydraulic system provides safety locks 
to prevent the control surfaces from 
being damaged by wind gusts while 
the plane is at rest or taxiing. Suf- 
ficient power to operate the electrical 
accessories is assured through use of 
two independent 110 
volt power generator 
units to provide cur- 
rent for the lights, 
phones, instruments, 
radio, cooking, elec- 
trical razor, hair 
curler, etc. 

Traffic promotion 
features include ar- 
rangements for han- 
dling baggage within 
the main cabin so 
that it is accessible 
in flight. Berths are 
arranged for sleeper 
service so that a seat 
is adjacent to each 
for use of the person 
who wants to read 
for a while before 
going to bed. For 
the business man, a 
Dictaphone is avail- 
able for use en route. 
Hot and cold run- 
ning water are on 
tap in both lava- 
tories. A_ private 
drawing room with 
separatedressing 
room is available as 
de luxe accommoda- 
tion. All cabin win- 
dows are double 
glass, with an air 
space between, to 
minimize engine 
noise and elimi- 
nate frosting. The 
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Nose is of plywood to prevent radio loop 


galley is provided with a refrigerator 
hot food compartment, electric toaster 
and percolator, etc. The several 
baggage compartments even include 
a refrigerated room for perishable 
commodities. 

Throughout the DC-4, from the 14 
ft. Hamilton-Standard Hydromatie 
propellers and 1400 hp. twin Hornet 
Pratt & Whitney engines, to the de. 
icer equipment on each of the three 
tails, there are developments which 
represent the combined effort of many 
specialists. However great the con- 
tribution that has been made by the 
engineers of the five airlines who de 
veloped the specifications for this 
plane, and of the Douglas engineers 
who designed it to these specifications, 
the contribution to the advancement 
of aviation that has been made by 
allied and cooperating technicians de- 
serves high praise. New tires had to 
be developed, new brake problems 
solved, new shock struts designed, 
new instruments, new materials, new 
nuts, bolts, screws and rivets, 

And yet there is nothing in the 
DC-4 that is not tested and proved. 
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From the start of the selection of ma- 
and parts, engineers have been 
‘esting samples and assemblies. A 
“ee Wing section was built and 
to destruction. The story of 
. is a fascinating bit of avia- 
pe owe of itself. (See AviaTION, 
te 1938) Suffice it to say here 
“at when ~ DC-4. takes to the air 
undergoing a test less rig- 
‘rows than many which have been 
a the period of its build- 
. aS engineers report that 
mre than 100,000 man hours have 
Spent eeting tests. Wind 
aione, under the direction 

of Ne 
Dr. oni B. Millikan, cost $25,000. 
sled of the main landing gear 
wi oo fifty times with 
The orce of 120,000 pounds. 
hosewheel and attachment gear 





Final engine adjustment 








before first flight. 


were dropped twenty-five times with 
an impact force of 54,000 pounds. 
Tanks were subjected to vibration 
tests of 125 hours at 2,000 cycles per 
minute. More than 160 other major 
tests were made by Douglas engineers 
alone not taking into account the thou- 
sands of tests made by accessory and 
equipment manufacturers. 

No true conception of the size of 
the DC-4 is gained by quoting the 
wing span of 138 ft., or the gross 
weight of 65,000 lIbs., but when one 
learns that there are 1,300,000 rivets 
used in the construction of the plane, 
and that 5,835 feet of control cable 
are used to direct its flight, 113 flight 
and engine instruments aid the crew, 
21,000 ft. of electrical wiring; 27,000 
ft. of extruded section in the struc- 
ture, etc., one begins to get a picture 
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of the magnitude of the project. 

When the DC-4 has met all per- 
formance requirements of the airline 
contracts under which it has been de- 
veloped to the satisfaction of Douglas 
engineers, it will be turned over to 
the airlines for a period of testing 
under service conditions. For several 
months the plane will be flown by 
United, American, TWA, Eastern, 
and Pan American. While no offi- 
cial announcement has been made it 
is reported that the Douglas Company 
is already at work on a lot of five 
DC-4s. It is to be assumed that any 
such work would be of a preliminary 
nature as some changes are to be 
anticipated in the production model 
of the DC-4, based on flight tests. 
As we contemplate the time when 
the DC-4 will ply from Coast to 
Coast with a large part of our do- 
mestic air travel loads, and will be 
seen on foreign airlines throughout the 
world, we cannot, in all modesty, 
conceive of an early end of the domi- 
nance of world air routes by American 
equipment. 

Characteristics of the DC-4 as re- 
leased by the Douglas Company are 
as follows: 


WRN, Faas ccicceniscccss 138 ft. 3 in. 
| ee 97 ft. 7 in. 
Height overall...... awheaee 24 ft. 6% in. 
ND Srececcssa véesaneee 7 degrees 
I, cenceks + inenenewtas cada 8.87 
Max. wing chord............ 25 ft. 2 in. 
ee Ff ss 
SE eT a 65 in, 
TG EE OG, oc iveassceseoeeceses 44 in. 
Main fuel tanks............00. 1650 gal. 
PE Ns opin 555 < 003 0808 400 gal. 
INS 65. 55. oes anione seas 120 gal. 
ak, cinco sévisidedbsctcdonen 5 
se ae 42 (dayplane) 

Ti. pieminalewiemie mame 32 (sleeper) 
Cargo and baggage space..... 563 cu. ft. 
BE err 6,500 Ibs. 
Sa eee 65,000 Ibs. 
Empty weight....... 45,000 Ibs. (sleeper ) 
Empty weight.....43,750 lbs. (dayplane) 
Usetel load.....000. 20,000 Ibs. (sleeper ) 
Useful load....... 21,250 lbs. (dayplane) 
Engines....... 4 Pratt & Whitney R-2180 

” rated power....1150 h.p. each at 

2350 r.p.m. 


” 


maximum power...1400 h.p. each 
at 2500 r.p.m. geared 2 to 1 
Wing loading. ........0 30.15 lb./sq. ft. 
Power loading.......... 11.61 (take-off ) 
Performance on four engines. 
(The plane can maintain flight on any 
two engines at 8,000 ft. altitude.) 
Max. speed. .240 m.p.h. at 7,000 ft. altitude 
Crusing speed. .200 m.p.h. at 65 per cent 
power at 10,000 ft. altitude 

Landing speed....69 m.p.h. at 65,000 Ibs. 
gross weight 

Service ceiling.......... ...-22,900 ft. 

Climb at sea level on take-off power 
1175 ft./min. 

Take-off distance at sea level..... 1180 ft. 
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Boeing 314 


Story continued from page 21 


Army bomber, the XB-15. This wing 
is notable for its high taper ratio, 
(four to one from root to tip) and 
for its symmetrical airfoil section 
varying from the NACA 0018 at the 
root to the NACA 0010 at the tip. 
This airfoil provides constant center 
of pressure, minimum profile drag 
with flaps up and high maximum lift 
with flaps down. 

Six of the 314s are now building for 
Pan American. The first, now under- 
going flight tests, will go into regular 
service late this summer, and other 
planes will follow at intervals of 
about two months. The structure of 
No. 2 is now virtually complete and 
early in July she will be wheeled out 
into the open for attachment of wing 
panels, fitting of power plants, and 
final adjustment. 

Gross weight of the 314 is 82,500 
Ibs. Wing span is 152 ft., and wing 
area 2867 sq. ft. Maximum passenger 
capacity in normal operation as a day- 
plane is 74 and as nightplane 40, with 
crew of eight in each case. Range with 
40 passengers, in still air, 4,000 miles. 

The 314 is the largest plane of 
any kind ever built in America. It 
is equipped with the most powerful 
radial engines yet produced—four 
1500 horsepower two-row Wright Cy- 
clones, and is propelled by the newest 
Hamilton Standard Hydromatic (full- 
feathering) three bladed propellers of 
14 ft. diameter. It is the first pas- 
senger airliner with engines accessible 
in flight. 

In general design the 314 is a high 
wing monoplane flying boat with a 
single hull, hydro stabilizers for sta- 
bility on the water, and full cantilever 
surfaces throughout, including the 
sponsons. The wing and tail struc- 
tures are internally braced, highly 
tapered. Structurally the plane is all- 
metal, except that the trailing edge of 
the wing, and the moveable control 
surfaces, are fabric covered. The hull 


The tail looks small until you put a man near it 


is of the semi-monocoque type, major 
truss framing being confined to lateral 
bulkheads except for the longitudinal 
keel and bottom stringers. The wings 
are of two-spar design using heavy 
truss construction and employing 
stressed skin covering to the rear 
spar to take torsion and drag loads. 
Dural tube and sheet is the major 
structural material, although stainless 
steel fittings are freely used through- 
out the hull, and steel tubing is em- 
ployed in the engine mounts and wing 
center section. Of special interest are 
the four monocoque engine nacelles, 
which permit complete freedom of 
movement by the crew in approaching 
engine accessories, etc. Also of in- 
terest is the careful use of rugged tube 
sections in all trussing. These tubes 
in some cases are of approximately 
rectangular external form yet round 
internally, combining the structural 
advantages of the round tube with the 
assembly features of the flat sided 
tube for greater ease of riveting or 
bolting. The external alclad sheet 
material with which the fore part 
of the wing is covered is first formed 
into a single integral piece by spot 
welding standard size sheets together. 























This sheet is then anodized for extra 
COFFOSION Protection and to improve 
paintability of the metal, and js ap- 
plied in one piece to the wing by 
riveting. Major production economies 
are effected by this method and the 
finished wing is smoother, as all rivet. 
ing at the sheet joints is eliminated. 

Fuel tanks are built integrally with 
the sponsons, each sponson carrying 
1500 gallons of fuel in two compart. 
ments. A single 600 gallon fuel tank 
is located back of each inboard en. 
gine in the center section. 

All controls are operated by cables, 
Following the Boeing system de- 
veloped for large aircraft, the 314 
is operated by means of manually 
operable tabs on all surfaces. For 
normal flying, stick forces amount to 
only 50 lb. If extreme control surface 
movement is necessary in emergencies, 
the tab contro! mechanism is ar- 
ranged to “bottom” against stops and 
the control force is transferred di- 
rectly to the control surfaces. In all 
flying done with such controls to date, 
however, there has been no case in 
which the tabs failed to handle the 
control surface. A second tab is used 
to balance each control surface. 
Static balance of rudder and elevators 
is provided by lead weights swinging 
within the tail of the hull on lever 
arms. Locks are provided at each 
control surface to prevent damage by 
wind while the plane is at rest. The 
locking pins are provided with safety 
springs which force them out to free 
the locked surface if the lock control 
cable should break. Ailerons are of 
Frise type, with 174 degrees down 
and 224 degrees up travel. Operation 
is by cable acting on a semi-irreversi- 
ble worm gear which serves as protec- 
tion against aileron flutter. Flaps are 
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of split trailing edge type, electrically 
to 60 degrees. 

The power installation is designed 
for minimum change time. This is 

y accomplished through careful 
manifolding of all hydraulic lines at 
the point of engine attachment to the 
nacelle structure. Due to the roomi- 
ness of the nacelle it is possible for 
mechanics to make and break engine 
connections very quickly. As a re- 
silt of the large size of the plane, to- 
gether with the open truss structure 
of the wing, all control cables, electric 
conduits, and hydraulic lines are open 
for easy inspection and servicing at 
almost all points throughout the 
plane. The same is true of the struc- 
ture of the plane proper. 

Interior arrangements of the hull 
are well planned. Entrance may be 
made over either seawing through 
large rectangular doors into the main 
lounge in the approximate fore-and- 
aft center of the hull. This room is 
about eight feet high, twelve feet wide 
and fifteen feet long. Forward of 
this lounge are two large passenger 
compartments separated by the galley, 
men’s room and spiral stairway to the 
upper deck. Forward of this, and 
separated from the main deck by a 
water tight bulkhead, is the bow com- 
partment with seamen’s quarters, an- 
chor gear, etc. Aft of the main lounge 
are five passenger compartments, the 
rearmost of which is a private cabin 
suite, The ladies room is also aft of 
the lounge. Above the main deck is 
the flight deck, reached by the spiral 
stairway. The forward end of the 
fight deck is occupied by the control 
room, measuring 124 by 21 ft. and 
having the bridge, or pilot’s cockpit at 
the front, with the navigator on the 
port side and the radio operator on 
the starboard side. Back of these two 


stations is the master’s desk and chair, 
with a second chair for conferences 
with crew members. The rearmost 
station on the starboard side is oc- 
cupied by the flight engineer. With 
a flying personnel of six and two 
stewards the normal working crew is 
eight. 

Aft of the control room is the 
main cargo room, which extends out 
into each wing stub. Aft of the cargo 
room are the crew’s quarters, with 
luggage holds still further aft. An 
observation turret for navigation is 
located in the top deck over the cargo 
hold and may be raised to serve as a 
loading hatch. The seaman’s com- 
partment forward is reached by a 
stairway from the control room, and 
it has a bow hatch for handling moor- 
ing lines and anchor gear, and a side 
hatch for crew entrance and exit. 
Doorways lead from the control room 
into each wing where catwalks pro- 
vide access to the engine compart- 
ments. 

The pilots have a simplified control 
board, practically all engine instru- 
ments and controls being handled by 
the flight engineer. The instrument 
installation is a story in itself. Gen- 
erous use has been made of the new 
auto-syn type instruments with dual 
indication. Thus 13 indications are 
taken from each engine for a total of 
52 engine readings from only 19 in- 
struments. Including other instru- 
ments a total of 62 readings are taken 
from 26 instruments on the flight 
engineers board. 

Indicative of the complete equip- 
ment of the plane is the annunciator 
system, with 54 stations and twelve 
lights. 

Test flights are in charge of Ed- 
mund T. Allen, veteran test pilot and 
consulting engineer. With Allen on 


It's a long walk along the clipper wing span 








Platforms open from sides of nacelles 


the first, and succeeding flights, were 
Earl Ferguson, co-pilot; Mike Pavone 
and Bud Benton, flight engineers; 
W. C. Lundquist and Frank J. Wie- 
gand, Wright Aeronautical Corpora- 
tion. Wellwood Beall, Boeing project 
engineer, also accompanied this crew 
on much of the preliminary testing. 
Specifications on the 314 as supplied 
by the manufacturer follow: 
Engines...... Four Wright twin-Cyclones 


Propellers. ...Hamilton-Standard Hydro- 
matic, 14 ft. diameter 


nidctachatgendbeesesese 152 ft. 
PE asics oobedseeadaons8e 109 ft. 
ener Te Teer 283 ft. 
eee ers ..123 ft. 
a ee eee 48 in. 
Wing area....2867 sq. ft. (not including 
sponsons ) 
DET bss nchicteayperessnais 44 deg. 
EE Oe concedes epeesioeneeen 43 deg. 


Wing chord— 


I I, osc cctuccesdowest 8.05 to 1 
Weights: 

SS 38 as Sutin e cake waa 41,680 Ib. 

Empty ..... 48,727 |b. (as 74 passenger 

dayplane) 

PSR ae ee ee 82,500 Ib. 
ie. eee 28.8 lbs./sq. ft. 
Power loading............ 13.75 lbs./h.p. 
oO er eae ae 200 m.p.h. 


Cruising speed....150 m.p.h. @ 10,000 ft. 
altitude @ 50% power 

Range. .2400 mi. with 10,000 Ibs. payload 
against 35 m.p.h. head wind with 40 
minutes reserve fuel 

PE Pe hb csvvsveedeveses 69 m.p.h. 

EE ivaacacweso0d 60 sec., full load 

a eee 24,000 ft. (absolute) 











































































































What-Happens-When-A- Bird - Flies -Into-The-Propellor Dept. There seems to be 
two sides to this question. One faction says it’s good-bye to the Prop and prob- 
ably to the motor, toc. The other claims it’s just tough on the bird. To settle 
the argument, we’ll take a vote. Shoot us a letter or a postcard with your opin- 
ion. Quick... like a flash!. We'll try to print the result next month. 





MAJOR AL WILLIAMS, alias “Tattered Wing-Tips,” Mgr.,Gulf 
Aviation Products, Gulf Bidg., Pittsburgh, Pa, 





WHOPPER CLUB BULLETIN 


Our Whopper Club is a mighty exclusive 


organization. Only 12 new members a 
year. Each one gets a Diploma especially 
printed with an illustration of his tall 
story. See sample. 

Can't you just see the new-found ad- 


miration and respect in your friends’ eyes — 


at the sight of one of these on your wall? 
Better send in your weirdest yarn about 
Gulf Aviation Gas right away. 


THE BIROMEN'S PERCH WHOPPER CLUB 
Rachel Ws Dos ides Med MCLE 
WMA LRA, 66 UI Rhee 
UO itn HE Es PA ee 
athte mein Mh Ant 








PUZZLERS — ATTENTION 


Back last April we said something about 
inserting a really hard puzzle. Since that 
time letters have come in by the squadron 
daring us to do our worst. Now this is 
not the hardest puzzle we could make up 
but it és more difficult than the others. 

In the triangle below, how many ways 
may GULFPRIDE OIL be spelled moving 
always at right angles? (The letters must 
be in their correct sequence.) A few of 
the ways are indicated on the triangle, 
to give you a start. 






LFPRIDEOIL 


IDEOIL 
iL 
RIDEOIL 


GULFPRIDE OIL may be spelled .. . . ways. 
(Mail your solution to T.W.T. to be checked.) 


Pia! 


LIKE SAND IN SPINACH 


You know how it is with spinach. It 
takes more than one washing to rid young 
America’s favorite fruit of tooth-grinding 
grit and sand. 

Same way with oil. If you're out to 
make the world’s finest oil for planes, one 
refining process simply is not enough. 
That’s why, in addition to conventional 
methods, Gulf uses the exclusive Alchlor 
process in refining Gulfpride. This extra 
refining removes as much as 20% more 
motor-gumming waste and sludge. 























SPINAGH FACTORY | SAND 
Ir fas FOR SALE 
a00 0 80 - aaa on 
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THIS MONTH’S WHOPPER 


Dear Major: 

I ain't sayin’ you done it a-purpose but 
yore no account Gulf Aviation Gas is 
ruinin’ my business. 

Yestiddy a flyin’ feller sets his airy- 
plane down right in front of my dude 
ranch . . . out of gas. So I sends Pete, the 
hoss wrangler, to get some from town. 
While we're waitin’, I’m cussin’ out the 
prairie dogs fer diggin’ burrows all over 
creation. And the flyin’ feller says he’s 
heard a little gas poured down the holes 
kinda’ discourages ‘em. 

So when Pete came back with a drum 
of Gulf Aviation Gas and 3 brand-new 
dudes, I told him to try out the idee. 

While he was doin’ it, I took the dudes 
out riding. We’re comin’ home when I 
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seen a big bald eagle in the sky. So tells 
the dudes thet eagle is eight feet across 
and how he can carry off a sheep and may- 
be a calf. They was mighty impressed. 

We was comin’ up to the ranch house 
when we seen a prairie dog sittin’ outside 
his burrow. I says thet’s a prairie dog and 
there’s thousands around. Just then the 
eagle musta’ seen him, too, ‘cause he came 
down with arush right at the little prairie 
dog. But instead of divin’ fer his hole thet 
blamed critter just squared off and jumped 
up to meet the eagle! 

Wham! Old Baldy let out a screech like 
a catamount! Fer ten minutes you couldn't 
see nothin’ but eagle feathers and an 0c 
casional bit 0’ hide along with ‘em. Purty 
soon the dust settled and there was thet 
danged prairie dog settin’ up on top of a 
dead eagle twenty times bigger'n he was: 

Thet was enough fer my dudes! They 
took the next train East sayin’ thet any 
place “‘ground hogs’’ could whup cagles 
was too tough fer them! The way I feel, 


Major, is that you oughta’ at least warn 
folks what effects thet doggone Gulf 
Aviation Gas 0’ yourn is liable to have. 


Pinto Bill Colihan 


————< 








Gulf Oil Corporation and Gulf 
Refining Company ... makers of 
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Spencer-Larsen 


AMPHIBIAN 


Two place amphibian SL-12C has many original features 


a DRIVEN PUSHER PRO- 
PELLER, a tricycle landing gear, 
combined float and wheel, and ply- 
wood construction are the distinguish- 
ing features of the SL-12C Amphibian 
offered by Spencer-Larsen of Farm- 
ingdale, N. Y. This interesting de- 
sign is the result of a long period of 
research and development by P. H. 
Spencer, formerly of Amphibians Inc., 
and V. A. Larsen who has been with 
Fokker, Standard Aviation and Sikor- 
ky. Test flights are now underway 
but performance figures are not yet 
available, 

Most unusual feature is the power 
plant with its Menasco C-4 engine 
mounted within the hull and driving 
the pusher propeller through a gear 
transmission designed by the Kirkham 
Engineering & Manufacturing Co. A 
fexible spline drive connects motor to 
ransmission eliminating all crankshaft 
Pe except the driving torque. A 
ywheel with automotive starting ring 
S used with a conventional automobile 
“arter. Engine and transmission are 
tomer : a complete unit which can 

orward and upward about 90 

» for servicing. This can be ac- 
P in a few seconds as there is 
ig to disconnect, 

wheels of the tricycle landing 


sr are mounted in the after end of 
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each wing float and retract with the 
floats. 8.00x5 tires and tubes are used 
with dual hydraulic brakes developed 
by Air Associates. Nose wheel is 
fully retractable and a small vee shaped 
door closes the opening for the wheel. 
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Negative caster prevents crossing of 
the wheel on the ground. All retrac- 
tion is hydraulic. 

Wood construction is used wherever 
possible with hull, wing, and tail cov- 
ering of phenolic bonded plywood pro- 
tected internally by Bakelite varnish 
and externally by synthetic enamel. A 
full cantilever wing of single spar con- 
struction is used. Floats are also of 
wocd construction. 

Side by side seating is provided with 
dual wheel control in the cabin which 
is reached through two large hatches. 
Ample baggage space is provided be- 
hind the seats. 

Specifications furnished by the man- 
ufacturer are as follows: 


Dimensions 
HN, 20 6c. s Oud chain aba wie 40 ft. 
Overall Length 2. +. 0 c0c0e- 26 ft. 14 in. 
SEEN oe ccunikecainw es 8 ft. 10 in. 
Mean Aerodynamic Chord ....... 56.3 in. 
NE 5 ose chides depewdiwdneeenr 3° 3’ 
NE DNs svn cb sense Cotes cased 4° 0 





Landing wheels are built into floats. 



















































Plywood hull frames of the SL-12C 


Taper Ratio : 
_ EE eee 12 ft. 6 in. 
Beam of Hull 

Forebody Length 

Afterbody Length ............ 7. ft. 6 in. 
Dead Rise 

Wheel Thread 

Wheel Base 


Wing incl. Aileron & Flap 164 sq.ft. 
Flap (2) 26.50 sq.ft. 
Aileron (2) 13.46 sq.ft. 
SN SEC's 6 ae etre ded Dae 9.70 sq.ft. 
is de duns nae aeipoben 9.55 sq.ft. 
Total Vertical Tail Surfaces. .19.25 sq,ft. 
Stabilizer (2) 15.00 sq.ft. 
Elevator (2) 11.65 sq.ft. 
Tab (2) 85 sq.ft. 
Total Horizontal Tail Surfaces .27.50 sq.ft. 


Gross Weight 
Useful Load 
WUC TRY oo. cvc viv ivessewees 





Brewster XF2Al Single Seater Navy Fighter 


Navy Orders 54 Single Seater Fighters 


} yong ties HAS BEEN STARTED by 
the Brewster Aeronautical Corpo- 
ration on the XF2A-1 Single Seater 
Fighter, an order for 54 having been 
placed by the Navy at a total cost 


of $1,910,395. This ship is the sec- 
ond experimental airplane of all-metal 
monocoque construction built by 
Brewster for the Navy. 


The XF2A-1 is equipped with hy 
draulically operated flaps and retract 
able landing gear. Like the earlier 
Navy ship it is powered by a Wright 
Cyclone engine. Cowling is quickly 
removable for ease of maintenance 
Because of Navy restrictions, perform 
ance figures have not yet been released 
by the manufacturer. 
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Left: The bow end of the hull showing” 
wooden structure and plywood covering. 
Above: The hull bottom showing general 
construction and pointed step. 


Below: One of the plywood bulkheads, — 


Baggage 
Fuel Capacity . 
Oi] Capacity 








. PAN AMERICAN AIRWAYS 
po BOEING 314 
powered. by FOUR 1500 H.P. 


WRIGHT £22442 Kow CYCLONES 


Sx thousand horsepower, consisting of four 1500 H.P. 
Waght double-row Cyclones, power each of the giant new 
Boeing 314 Flying Boats now being built for Pan American 
Aigways trans-Atlantic and trans-Pacific routes. 


These huge Boeing Clippers, with comfortable sleeping 
quarters for 40 or day travel accommodations for 74, have 
mn estimated top speed in excess of 200 miles per hour and 
acuising range of 4,000 miles. 


“Ely With Wricht the World Over 


Pan American Airways will use the new Boeing 314-Type 
Clippers on their proposed Atlantic route from New York 
to Europe and on their Pacific routes from California to 
China and to New Zealand. 


The Boeing 314-Type Clippers, each weighing 82,500 
Ibs., are the largest airplanes ever built in America. It is a 
fitting tribute that they are equipped with Wright double- 


row Cyclone engines. 


WRIGHT 
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PATERSON 


NEW JERSEY 





~> 
SS 
Ws 


THE BS CORPORATION 


. . , ° e . ’ . . a 
Contractors to the United States trmy and Navy and Aircraft Engine Build 


136 WEST 52nd STREET, NEW YORK, NEW YORK 
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Crankless Engine 


Unconventional type designed by Heraclio Alfaro, and built 
in cooperation with the Indian Motorcycle Company, shows 


promise in M.LT. tests 


HE ENGINE TESTED at the Massa- 

chusetts Institute of Technology 
inthe presence of John H. Geisse of the 
Department of Commerce of the United 
Siates on May 16th, 1938, was a four 
cylinder, crankless, two stroke cycle, 
double opposed piston, fuel injection 
spatk ignition, liquid cooled aircraft 
engine. It has a bore of 248 inches 
and a double stroke of 3% inches. Its 
displacement is 157 cubic inches and 
its output is 115 horsepower at 2,000 
RP.M. 

The engine has its cylinders parallel 
to the shaft and can be built on an 
eight cylinder execution by grouping 
the cylinders closer together. The 
weight of this engine dry is 240 
pounds. The cylinders, however, are 
of cast iron and can be built in a 
lighter form in future designs. 

Previous tests with a single cylinder 
mgine of the same design indicated 
that the speed of this engine can reach 
2 R.P.M. with a corresponding in- 
crease in horsepower. 

Just as in the case of radial engine 
designs, the lightest weight of this 
type of engine is reached when a 
greater number of cylinders is em- 
ployed. In the light of the designs 
made, an eight cylinder engine of the 
same design can be built within 300 
pounds weight and if such an engine 
is tated at 2400 R.P.M. it is believed 
that its output would be 280 horse- 
power, resulting in the specific weight 
of slightly over one pound per horse- 
power, 

The diameter of this engine exclud- 
mg small protruding pipes and spark 
plug tips is 154 inches. Its dynamic 
balance is theoretically perfect, result- 
mg in very smooth operation. While 
this first engine built is liquid-cooled, 
designs have been prepared of air- 
cooled execution in a very practical 
and attractive manner. It is believed, 
- ever, that the liquid-cooled engine, 

Spite of m4 addition of a radiator 
: much more attractive. For 
mslanice, for the contemplated eight 

engine discussed above the 
of the radiator required will be 

‘proximately sixty pounds, which 
, bring its total specific weight to 

Pounds per horsepower. 


This design lends itself very well to 
larger power plants and designs have 
been prepared for power plants up to 
2,000 horsepower at 1,075 R.P.M. The 
calculated weight of such power plants 
is substantially under one pound per 
horsepower. The size of this engine 
is substantially smaller than that of in 
line V engines of modern design and 
one-half its horsepower. 


Tests of fuel consumption have been 
made also and readings as low as 
.435 pounds per brake horsepower hour 
have been obtained, without serious 
attempt to lower them further for the 
time being. This is due to the fact 
that the compactness of the compres- 
sion chamber and lack of hot valves 
allows a much higher compression 
ratio than is conventional. This en- 
gine operates satisfactorily with 72 
octane number fuel and a compression 
ratio of 9 to 1. The maximum cylin- 
der pressures go as far as 900 pounds 
per square inch. No signs of deto- 
nation have been observed under these 
conditions. The brake mean effective 
pressure obtained has been as high as 
145 pounds per square inch and since 
it is done on a two stroke cycle oper- 
ation it is equivalent to 290 pounds 

(Turn to page 75) 








D17 Beechcraft 


New Model Powered With 300 hp. Jacobs Engine 


YING IN THE INTERMEDIATE POWER 
L AND WEIGHT CLASSIFICATION be- 
tween the E17B (285 hp.) and the 
D17 (450 hp.) models is the new F17D 
Beechcraft recently announced. Power 
plant is the Jacobs L-6, seven cylinder 
engine rated 330 hp. for take-off and 
300 hp. at 3700 ft. Gross weight is 
3,550 lb. and useful load, 1,395 Ib. 

Equipment includes either the Cur- 
tiss-Reed fixed pitch metal or the 
Hamilton-Standard controllable pitch 
propeller. Constant speed equipment 
also can be supplied. Standard gaso- 
line tank capacity is 77 gallons but 
additional capacity up to 124 gallons 
can be supplied. 

Fuel consumption is 17 gal. per hour 
at 210 hp. An allowance of 34 gal. is 
deducted for warm-up and climb to 
cruising altitude and a reserve of 45 
min. fuel (at 210 hp.) is available at 
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all ranges specified. Reserve supply 
increases range 132 miles. Range and 
payload for various fuel capacities: 


Fuel, Range, Payload, 
gallons miles pounds 
45 303 917 
65 510 797 
77 635 725 
101 884 554 
124 1,120 385 


Performance as furnished by the manu- 
facturer is as follows: 


Cruising speed (fixed pitch pro- 


UE sd ison acg d Sun oui ied 177 m.p.h. 
Cruising speed (controllable pro- 

MD cinabibesceesane come 182 m.p.h. 
Landing speed, sea level......:. 46 m.p.h. 


Rate of Climb, sea level. . 1,300 ft. per min. 
Service ceiling (fixed pitch pro- 


MEERED -snouinénmun® thease 18,000 ft. 
Service ceiling (controllable pro- 
ME aviccccsccns ae re 20,000 ft. 































































































































Appointment 


Hanson joins staff of Radio Navi- 
gational Instrument Corp. 


ANNOUNCEMENT HAS BEEN MADE Of 
the appointment of Malcolm P. Han- 
son, formerly in charge of technical 
work at the Radio Test Section of the 
Naval Research Laboratory, as vice- 
president in charge of engineering and 
production of the Radio Navigational 
Instrument Corp. of New York. Mr. 
Hanson is widely known for his long 
career in the Naval radio service. He 
accompanied Admiral Byrd to the 
Antarctic in 1928, where he was in 
charge of communications and radio 
measurements. 


Crystal-controlled Set 


Learadio markets a new receiver 


As wWE Go To PRESS, Bill Lear of 
Learadio, Roosevelt Field announces a 
new receiver, Model R3AB, designed 
for use in the bands from 200 to 400 
ke., 670 to 1750 kc. and 2900 to 6500 
ke. Like the Lear radio compass, the 
receiver is divided in two sections, one 
containing the antenna, oscillator and 
mixer circuits, the other the i-f, sec- 
ond detector and audio amplifier cir- 
cuits. By thus separating the tuning 
functions from the amplification and 
detection functions, a considerable sav- 
ing in size and weight is obtained. 








New Equipment for Communication and Navigation by Don Fink 


Malcolm P. Hanson, new vice-president 
of Radio Navigational Instrument Corp. 


Power is obtained from a 230 volt, 


100 ma. dynamotor. The total battery 
drain, at 12 volts, is 2.9 amps, a low 
enough value so that the entire re- 
ceiver may be operated in emergency 
from a dry battery supply, for a total 
of at least five hours. 

Crystal control of the beat oscillator 
frequency is available on any fre- 
quency throughout the tuning range 





New Lear Crystal-controlled Receiver 
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of the receiver, although the degree of 
resetability is such that crystal control 
is an advantage principally on the 
higher frequencies. The crystal re- 
ceptacle is mounted directly on the 
front panel. The total weight of the 
entire unit is 10 pounds, 8 ounces, Re- 
ception of cw signals is available on 
a model containing a beat oscillator. 


Metcalf—M.I.T. 


Progress reported on new blind- 
landing system 


FOR MANY MONTHS it has been “off- 
the-record” information that Irving 
Metcalf of the Bureau of Air Com- 
merce and the staff of M.LT. have 
been developing jointly a new system 
of instrument landing which differs 
markedly .from all previous systems. 
Now it appears that the work is near- 
ing completion and a report is pending. 
The system is based on the fact that 
if the pilot can see three fixed points 
on an airport, he can make a landing, 
regardless of the visibility of other 
points. In the Metcalf-M.LT. system, 
a transmitter is set up on the airport, 
and the location of the transmitter is 
revealed in the plane by one of three 
spots on the fluorescent screen of @ 
cathode-ray tube. Two other spots on 
the screens are obtained electrically 
from a Sperry artificial horizon. As 
the plane flies in for a landing, its te 
lation in space with respect to the 
transmitter continually changes. It 8 
the function of the instrument landing 
system to follow the change in the 
apparent position of the transmitter 
and to present it to the pilot in such a 
way that he “sees” the location of the 
transmitter on the airport surface in 
relation to the horizon. By employing 
a very narrow radio beam, it 1S Pos 
sible to follow a flat glide path, am 
improvement over the curved paths 
produced in other systems. 
The original plan was to use infra- 
red (invisible light) rays as the trams 
mitting medium from transmitter 10 
plane. This method is still being ™ 
vestigated, but a more immediatel) 
practical solution seems to be the use 
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of the extremely | short micro-waves 
(less than one-half meter wavelength ) 
and to employ a transmitting technique 
announced recently by Professor W. L. 
Barrow of M.I.T. This technique 

rmits the establishment of an ex- 
tremely narrow beam of waves, by 
projecting them from a horn-shaped 
“antenna”. Prominent in the develop- 
ment program, in addition to Mr. Met- 
calf and Prof. Barrow have been Prof. 
C$, Draper of the Aeronautical De- 
sartment of M.I.T. and Prof. E. L. 
Bowles, Director of the Round Hill 


Station. 


Announcement 


Kir-Track has new position 
finder on the market 


A MECHANICAL POSITION FINDER, in- 
tended for use in connection with radio 
compass direction finders, has been 
announced by the Air-Track Manufac- 
turing Corp. of Washington, D. C. 
The finder is based on the design of 
Horace Stark, Penn Central Airlines 
pilot. As shown in the illustration, it 
consists of a circular holder in which 
is inserted a map on which are marked 
the locations of radio range stations. 
Each map covers an area about 520 
miles in diameter, so that all the prin- 


htudy Arnold 


cipal airways of the country can be 
covered on 16 maps. The accuracy of 
the map markings is assured, since 
they are reproduced photographically 
from standard flying maps. 

The outer rim of the holder con- 
sists of three separate rings. The two 
inner rings are marked with the points 
of the compass. Within each of the 
rings is held a disc on which are 
marked parallel lines. The discs are 
rotated by means of knobs geared to 
teeth on the edges of the discs. The 
discs are transparent so the intersec- 
tions of the parallel lines are clearly 
visible. Over the uppermost disc is 
placed the map, also transparent. 

In operation the map is lined up with 
respect to the compass course then be- 
ing flown, using the indication of the 
magnetic or gyro compass. Then, 
using the radio compass, separate 
bearings are taken on two radio bea- 
con stations located within the area 
covered by the map. Using the knobs, 
one disc containing parallel lines is 
rotated until it is lined up with the 
bearing of the station heard, using the 
pointer at the center of the system of 
lines. The other disc is similarly lined 
up with the other station. Then the 
intersection of the two lines passing 
through the station locations, or the 
nearest interpolated lines, gives the 
position of the plane at the time the 





tiny receiver has been designed and built by J. T. Lee, Coast Guard Chief 


jie It covers the band from 200 to 400 kc., uses three tubes. Its small size 
Weight permit unconventional installations, such as that shown above 
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Air-Track position finder eliminates all 
calculations in radio-compass flying 


bearings are taken. The device elimi- 
nates the need of any calculations, and 
is arranged so that it can be operated 
with one hand if necessary. 

For flying over off-airways terrain, 
a special transparent disc is supplied 
to which the required station locations 
can be transferred in pencil from ex- 
isting maps. This disc may be erased 
and used over again an indefinite num- 
ber of times. The accuracy of the 
position finder depends only on the 
accuracy of the maps and of the bear- 
ings from the radio direction finder. 
Under ordinary conditions positions 
with two to five miles of the actual 
position may be obtained. It is impor- 
tant that the bearings on the two sta- 
tions be made as quickly as possible, 
so that they correspond to one point 
of the map. For this reason, a rotat- 
able loop installation is desirable for 
use in connection with the position 
finder. 


Demonstration 


Simon Radioguide seen in flight 
test at Floyd Bennett 


YOUR EDITOR was the guest of Mr. 
Simon and Mr. Reed of Radio Navi- 
gational Instrument Corp. on June 3, 
when he was given a very convincing 
demonstration of the Simon Radio- 
guide, a cross-loop direction finder de- 
scribed recently in these columns, The 
equipment was that installed in Major 
Max Fleischmann’s Lockhead Electra, 
flown by Harry Ashe. In a flight from 
Floyd Bennett out over station 
WEAF, and then over to Newark, 
the instrument showed conclusively its 
ability to distinguish both direction 
and sense, as well as approximate dis- 
tance, with a minimum of attention 
from the pilot. 






































































AMERICAN" HAS FLOWN 
DEPENDABLE GOODRICH 


NEW YORK TO LOS ANGELES OVERNIGHT! ‘American’ operates 
these giant new Douglas Flagship Skysleepers on overnight 
coast-to-coast service. This great fleet, along with luxurious 
jaenip Club Planes for day flights are Goodrich-equipped 
or safety. 


“BREATHING SPELL” — for the plane but not for mechanics. 
At the end of every trip American Airlines’ mechanics 
check and “double-check” motors, planes, tires, every part 
of these 12-ton giants, Safety is the first consideration 24 
hours a day! 


NO “PICK-UP” FOR ICE 
Propellers of American Airlines’ 
lanes, too, are kept free of ice 
y the Goodrich development 
shown at the right. This special 
“spinner” and “‘slinger ring’ as- 
sembly constantly bathes the 


READY TO “STEP OUT.” An American Airlines’ Flagship pauses 
blades with a solution that defies 


before depaitture. And, of course, a take-off and landing on 
rich Airplane Silvertowns will mark the start and formation of ice during winter 
completion of its safe journey. and high altitude flying. 


see esstsssssntsnsesnsssenteineseeseseeneneneeneneeeeseoes! 
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INSTALLING THE GOODRICH WING 
DE-ICER. When weather sig- 
nals flash ice warnings, these 
Goodrich “DE-ICERS” are 
ready to go into immediate 
action. Automatic inflation 
and deflation of longitudinal 
tubes inside the DE-ICER 
loosens and lifts the ice 9 
that wind can sweep 
wing edge clear. 


‘CHECKING’ GOODRICH AIRPLANE 
SILVERTOWNS BEFORE A FLIGHT. 
On ‘American’ planes these 
huge low pressure Silver- 
towns encounter every 
of landing surface from 
hot sands of Texas to snow 
and sleet in New York. 





pegagzes> 


epee, 


0 MILLION MILES WITH 
AVIATION EQUIPMENT! 


AL? OOP MMI OY ia EE 


AMERICAN AIRLINES, INC. PROTECTS BIG FLEET OF LUXURY 
“FLAGSHIPS” EXCLUSIVELY WITH GOODRICH TIRES AND DE-ICERS 


® American Airlines’ far-flung system 
§ one of the world’s busiest. All day 
and all night its 12-ton giants sweep 
actoss 6,700 miles of airways—roll up 
Over 50,000 miles of flying every 24 
hours! A huge task that requires not 
ge omg a in 
on the ground but equip- 

ment that “stands io er 
sifce its pioneer days ‘Ameri- 

can’ has ved et Goodrich Low 
; ires stand the pace. It is the 
Nig reason why today American Air- 
sabe mes e off and land on these 
+ Smoother-landing tires. And, 
tid Ay the protection of the Good- 
ICER, ‘American’ planes take 


winter and high altitude flying all in 
their stride. 

Remember, over 40 Goodrich Avia- 
tion Products are used by the leading 
pilots, plane makers and air lines—a 
wide range of rubber products that can 
be engineered to meet the specific re- 
quirements of your planes, regardless 
of whether they carry one passenger or 
fifty. Write Dept. 660, Aeronautical 
Division of The B. F. Goodrich Co., 
Akron, Ohio, for complete informa- 
tion about Goodrich Aviation Products. 
Ask about the new Goodrich E, T.* 
Brakes—the greatest step forward in 
safer, smoother, quicker braking for all 
types of planes. *Expander Tube 


WHENEVER YOU FLY, SEE HOW MANY TIMES YOU 
TAKE OFF ON GOODRICH AIRPLANE SILVERTOWNS 


Coodrich Gylune Silvertowns 


THE SAFEST AIRPLANE TIRE EVER BUILT 


Over ee rubber Products for Airplanes —including Tires — Tail 
r Hose — Grommets— Shock Absorber Cord — A Complete 
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Wheels — Abrasion Shoes — DE-ICERS — Matting 
Line of Rubber Aeronautical Accessories. 


















































Hydraulic Filters 


Cuno makes new application for 
landing gear and flap systems 


FILTERS FOR HYDRAULIC FLAP and land- 
ing gear operating systems of both 
the direct acting or accumulator types 
are now offered by the Cuno Engi- 
neering Corp. These filters are of the 
disc type which has been made by 
Cuno for the machining tool industry 
for many years. 

Disc type Auto-Klean filters are ap- 
plied in a variety of ways. They may 
be placed in the suction lines to the 
pressure pump, the discharge of the 
pump, in the control circuit of an ac- 
cumulator system, or on the return 
lines. A number of factors determine 
the choice of filter location. Of pri- 
mary importance is accessibility. The 
filter must be so located that the handle 
may be turned by the pilot, or engi- 
neer officer, while the plane is in flight. 
If this is not done an automatic means 
of doing this (such as the Cuno Hy- 
draulic Motor Head) must be pro- 
vided. Filters on the suction side of 
hydraulic pressure pumps can be light 
weight since they do not need heavy 


What's New in Accessories, Materials, Supplies, and Equipment 


housings, but they must be designed 
with, care, as the suction of such pumps 
must not be loaded to the point where 
cavitation can occur. The filter ele- 
ment of a pressure side filter may 
safely be made smaller, but the weight 
so saved may be lost due to the neces 
sity of a high pressure housing. Con- 
trol circuit installations are not ordi 
narily recommended, because large 
flow rates may call for a large filter, 
and the pump circuit is not protected. 
Return line installations may have 
light weight, low pressure housings, 
but ‘they do not afford the protection 
at the point where it is needed. It is 
impossible to get a general rule as 
to which location is best, each location 
must be considered individually on its 
merits, all other factors being con- 
sidered.—AviaTION, July, 1938. 


Free for Pilots 
Is the Kollsman Altitude Tem- 
perature Computer 


THE KOoLLSMAN INSTRUMENT ComM- 
PANY (80-08 45th Avenue, Elmhurst, 
N. Y.) offers free to any airline pilot 
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Kenilworth Beaching Gear 
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Type G Filter for Aircraft Hydraulic 
Systems 


or executive one of their new Altitude 
Computers. This device is a simple 
card and rubber band scale arrange- 
ment that gives true altitude corre- 
sponding to the indicated altitude for 
all air temperatures. 

The purpose of this ingenious in- 
strument is to emphasize the differ- 
ence between true and indicated alti- 
tude for various temperature condi- 
tions which may be as much as 2 
per cent. This correction must be ap- 
plied to all altimeters regardless ol 
the temperature errors of the instrt- 
ment.,—AviaTion, July 1938. 


15 Ton Beaching Gear 


Made by Kenilworth to Launch 
Boeing Clippers 


WHEN THE NEW BOEING MODEL 314, 
first of six built for Pan-Americaa 
Airways, was launched in the Du- 
wamish y recently, it rolled 
down an inclined track and into the 
water mounted on the newest and big- 
vest beaching gear unit yet developed. 
Twelve of these beaching gears are 
being built for Boeing and Pan Amer 
(Turn to page 47) 
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DOWN 


YOU CAN GET A 


AND LEARN TO 


FLY FREE 


Every purchaser of a new Cub 
airplane is entitled to a free flying 
course, including dual flight in- 
struction by a Government li- 
censed instructor. Get a new Cub 
for only $425 down ... and learn 
to fly your own plane without pay- 
ing a cent for dual instruction. See 
the new Cub at your dealer's and 
ask for a free flight demonstration. 


— 


‘40" “50° 


TAKE YOUR CHOICE! 


For more than six years Cub airplanes have been pow- 
ered by the dependable Continental A-40 engine. How- 
ever, with the introduction and approval of the Cub with 
50 horsepower, the high performance of this popular 
ship is greatly enhanced—quicker take-off, faster climb, 
more speed. Now, in addition to the regular 40 horse- 
power models, the Cub is available with the following 


50 horsepower engines: 

CONTINENTAL “50” 

FRANKLIN “50” 
LENAPE “50” 





LOW PRICES 
WEIMER, $4.25 som 
ORE. $4.65 vom 
TRAEAPEANE $635 sons 


Aboy, 
oe ania for Pianes with the Continental *‘40’' 





Send today for full details 
free Cub folder and name 


coupon—or write your re- 
quest—-on penny post 
card, if you wish. Piper 
Aircraft Corporation, 
78 A Street, Lock Haven, 
a oe 








on the free flying course, [. > 


of your Cub dealer. Paste % 


LYCOMING “50” 
MENASCO “50” 


PIPER AIRCRAFT CORPORATION 
78 A Street, Lock Haven, Pa., U.S. A. 


Please send me full details on the free flying course, free 


' Cub folder and name of my Cub dealer. No obligation. 


" NAME - 
® ADDRESS 


CITY STATE anes 


T THE CUBS 


IE WORLD'S FASTEST SELLING AIRPLANE | 
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YOUR NEW LIGHT-PLANE CAN BE 





Lycoming’s latest addition to a famous line of aircraft i 
engines known the world over for outstanding reliability a 
in Military Trainers, Private and Commercial Airplanes. ¥, 


AVIATION MANUFACTURING CORPORATION 


LYCOMING DIVISION 
WILLIAMSPORT, PENNSYLVANIA 


AVIATION 
July, 1938 


46 





at ee 


\N 


(Continued from page 44) 

an by the Kenilworth Motor Truck 
Corporation, of Seattle, Washington. 
Bach unit weighs 15 tons and has 
eight huge wheels for use on ramps. 
Twenty-two feet long and sixteen feet 
wide, the big device has sufficient air 
tankage to provide approximately 2000 
h, excess buoyancy. Provision is 
made for flooding certain of the tanks 
to release the Clipper plane being 
launched. To assure rigid support of 
the 82,000 lb. Boeing flying boats, the 
heaching gear is constructed by elec- 
trically welding the entire frame into a 
single rigid steel unit. Approximately 
175 lb, of General Electric type W-20 
dectrodes were used in the fabrication 
of each gear. In tests it was found 
that the gear was so rigid that, with 
41 tons load, no corner of the gear 
could be lifted more than ¥% in. out 
of line without lifting the entire side 
of the gear —AvIATION, July, 1938. 


Standby Generator 


by Caterpillar, finds airport ap- 
plications 


Tae “CATERPILLAR” D8800 diesel 
dectric generator set, manufactured by 
the Caterpillar Tractor Co., Peoria, 
Ill, is finding application as an emer- 
gency lighting plant at airports. At 
the Syracuse Airport, Syracuse, N. Y.., 
oe Of these units, equipped with an 
automatic cutover to the auxiliary unit, 
has repeatedly demonstrated, in tests, 
is ability to maintain airport lighting 
without interruption in the face of 
complete failure of the normal power 
supply. This service is absolutely es- 
— during night landings of large 
rg Planes, when sudden failure 
mi tie supply, with consequent 
mF major flood lighting units, 
: cause the pilot engaged in land- 
_ trouble—Aviation, July, 


lok-Skru F astener 


Dil Device reduces labor as 
as 80 per cent 


Prosi with the cooperation of en- 
= ce the Douglas Aircraft Com- 
ho approved for certain aircraft 
a the Dill LOK-SKRU 
» Manufactured by the Dill 
oan — Company, Cleveland, 
fn a being offered to the avia- 
Sp ecations include the 

. “ nacelle, wing, and other 
lets interior upholstery panels, de- 
» GOor frames, miscellaneous 


fairings, etc. Labor time is said to be 
reduced as much as 80 per cent 
through use of the LOK-SKRU fast- 
ener. One man alone, with a special 
tool, can quickly apply LOCK-SKRU 
fasteners. Metal gauges from .01 to 
.185 are handled by LOK-SKRUS in 
three sizes —AviaTION, July 1938. 


Light Plane Tail Wheels 


Three Types Offered by Uni- 
versal Alloy Products 


THREE TYPES OF TAIL WHEELS for light 
aircraft have been announced by the 
Universal Alloy Products Co., of 
Lancaster, N. Y. The H-60 is an all- 
metal assembly attaching to the con- 
ventional spring-leaf skid. It is non- 
swivelling and has an alloy hardened 
wheel 34 in. in diameter equipped with 
Hyatt roller bearings. Total weight 
is 2 lb. Type H-3 is designed to pro- 
vide complete maneuverability for light 
aircraft. It has a 6x2 in. tire mounted 
on a fully swivelling fork with sealed 
swivelling mechanism slightly damp- 
ened to prevent loose action in flight. 
This model is easily installed on any 
plane equipped with a spring leaf type 
skid. Type “H-2” is very similar to 
the H-2 except that it is designed for 
attachment to the Aeronca K only. A 
complete line of hardened alloy tail 











H-60 All Metal Model 





Tire type H-3 Wheel 
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skid shoes is also manufactured, in- 
cluding No. 117, a large Spoon type 
for the Piper Cub and other light air- 
craft.—AvIATION, July, 1938. 














James Remind-O-Clock 


Remind-O-Clock 
It remembers so you can forget 


Suu! Here’s an item that this editor 
needs in his office the worst way. Ah! 
How many, many things we have 
“forgotten to remember”! But if we 
had a James Remind-O-Clock, manu- 
factured by the Remind-O-Clock Corp., 
San Francisco, Calif., we could go 
on back to sleep and let the clock 
remind us to wake up when this item 
was written. According to the makers 
there is no item of human activity 
which cannot profit from the use of 
the unique Remind-O-Clock, and they 
must be right because we note from 
their literature that this clock is 
already in use in every state in the 
union, and the District of Columbia. 
In the latter location it is used to 
remind Congressmen when a session 
terminates so they can wake up and 
go home. In other places it is used 
by hotels, hotels, hotels and hotels, also 
air lines, cab companies, aircraft fac- 
tories, aviation executives, funeral 
homes, homes, etc. This astonishing 
clock is an electric instrument that 
may be set to remind you as many as 
forty-eight times a day. It is manu- 
factured in two models, one of which 
is equipped with a buzzer and red 
light signal. You can shut the buzzer 
off at will, but the red light stays on 
until the clock personally sees you get 
up and go do whatever it was you 
were being reminded about. The 
other model has an electrical outlet 
into which small electrical appliances 
may be connected.—Aviation, July, 
1938. 
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Going Places In 1938? 


Then Let This 
FREE BOOK 
Help You 


tested ideas in the pages of this book, specially com- 

piled by the editors of AVIATION to meet the 
needs of Students, Pilots, Mechanics, Plane Owners, Fixed 
Base Operators, Transport and Airport Men. It is yours, 
without cost, with your subscription to AVIATION—the 
monthly issues of which bring you equally practical ideas for 
making your way in your chosen work. 


N ectet ies or old timer—you will find practical, 


While we call the book “Money Making Ideas” it’s not a 
mere collection of ways in which to earn cash. It is filled 
with fresh, inspiring ideas that are self starters for live wire 
men. It’s the kind of a book that encourages you to head for 
the top—by showing you how other men (many with such 
handicaps as no money, small town locations, etc.) have 
forged ahead and realized their aviation ambitions. 


If you’re just starting out—if you’re experienced but feel 
you're in a groove—if you’re impatient to get ahead faster 
—this book and the monthly issues of AVIATION can help 
you with these aims. Thousands of our readers who started 
with us as students are now important men in the world of 
flying. They claim that the all round coverage and informa- 
tion brought them by AVIATION has helped them to 
advance. This same material can help you. And the cream 
of much of it is contained in the pages of “Money Making 
Ideas” which comes to you free. 


Mail this Coupon at Once! 


I enclose $4, Enter my subscription to_ Aviation for two years and send me 
Money Making Ideas in Aviation” free. I’ll pay expressman 15c delivery charges. 


( 
( 


Posi 


Aviation, 330 W. 42nd St., New York, N. Y. 


) If renewal order, please check here. 


) For 1 year subscription enclose $3 and check here. 


tion SPR aoe Raarnee e dW RSG: ok eS nibigig «Haw Oe EGS E Ed's Ades 64. oa eewweonka Tee 


This Offer Good Only in United States, Possessions and Canada. 
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Forward MARCH In 
Your Flying Career... 
with AVIATION and 
this 128 page, 
practical book 


7 


Dollars from Photography—How to Buy a Plane on 
$20 a week income—Finding Jobs for Students—Ideas 
for Charter Service—Fixed Base Problems and Income 
—Instrument Training from Scratch—Flying Under 
the Hood—How An Airplane Opens the Door for the 
Salesman — The Low-Priced Airplane — Maintenance 
Kinks and Short Cuts—Trends in Sightseeing, Pho 
tography, Dusting—Aircraft at Work, as Told by 
users of Business Planes—and many other articles for 
everyone interested in the flying industry. 


Co get your free copy of “Money Making Ideas » 
Aviation” simply use the handy form below. Every 
paid-in-advance new or renewal subscriber may have 
a copy of this helpful book, without cost. Send oaly 
the regular subscription fee—$3, one year, $4 two year 
—and your book will come to you at once. There 
may be just the ideas you need in the pages of — 
book. Let it, and the monthly issue of AVIATIO} 
help you go places in flying. Get your copy at one 
by filling out the convenient form below and mailing 
it to us NOW. 


Attention: Present Subscribers 


You may obtain a copy of this FREE 
book by renewing your present subscrip- 
tion. Regardless of when your present 
subscription expires, you must send ip 
another PRE-PAID renewal order. 
Your subscription will be extended for 
additional time without duplication. 
Mail in your order and payment today. 


All books are sent out by express 
insure safe delivery. There is a small 
charge of 15c—payable to the express: 
man upon delivery of the beok. 
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KOLLSMAN MAGNETIC COMPASSES 























Type 5881 


The Kollsman Compass, Type 58BL, mounts 
interchangeably with other standard Kolls- 
man instruments. Built in a single rigid unit, 
it has great accuracy yet withstands severe 
vibration. Needing no external shock absorber, 
the lubber’s line is fixed in relation to the air- 
plane and errors of lubber’s line position are 
avoided. 


The compass has a liquid-filled bowl and a 
cylindrical lens. A rotatable compass card is 
tead against the fixed lubber’s line. The mag- 
netic element, with the card, is carried on a 
hardened steel pivot resting in a sapphire 
bearing. A float takes most of the weight of 
the magnetic element, greatly reducing fric- 
tion and wear on the pivot and assuring ac- 
curacy and long life. 


Illumination is by means of the same type 
lamp as used in the Kollsman Self-contained 
Instrument Lighting System. It is mounted 
to throw light on the lubber’s line and com- 
pass card, and is removable by hand from 
the front of the instrument. 


KOLLSMAN 


PRECISION AIRCRAFT INSTRUMENTS 





AVIATION 


Type 1328 





The Kollsman Compass, Type 132B, has been 
designed to meet the demand for a less expen- 
sive instrument, but without sacrifice of any 
of the characteristics of accuracy and reliable 
sturdiness of the other types of Kollsman 
Compasses. This Compass is similar to Type 
58BL and equals it in performance. It has, 
however, a spherical lens instead of a cylindri- 
cal one, and is not furnished with electric 
illumination. 





Both types of Kollsman Compass are equip- 
ped with the Kollsman Polyplane compen- 
sator, which may be adjusted from the face | 
of the compass by means of a non-magnetic 
screw driver. On the Type 58BL Compass the 
slotted heads controlling the compensators for 
both N-S and E-W headings are protected by 
the lamp housing. The Type 132B Compass 
uses a simplified form of the compensator, 
which is operated directly from the slotted 
screw heads on the face of the instrument. 








A correction card holder and a non-magnetic 
screw driver are supplied with each compass. 


KOLLSMAN INSTRUMENT COMPANY 


INCORPORATED 


8008 FORTY-FIFTH AVENUE, ELMHURST, N. Y. 


WESTERN BRANCH: GRAND CENTRAL 
AIR TERMINAL, GLENDALE, CALIFORNIA 





lA obtaining 
your A-T-€= on 
your new Model J-3 
powered with the 


[ontinental 
A-50 Engine 





50 H.P. 
at 1900 R.P.M 
WGT-150 LBS 
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Examine these 
McGraw-Hill Books 


for 10 days on approval 











































Byers’ 


Synoptic and 
Aeronautical 
Meteorology 


Covers all phases of meteorology 
which form the background for fore- 
casting on the basis of “‘fronts’’ and 
“air masses,” with special chapters 
devoted to phases of weather of 
particular interest to the aviator, 
such as fog, cloud and precipitation 
processes, thunder-storms, aircraft 
icing, atmospheric turbulence and 
dust storms. 279 pages, illustrated, 
$3.50. 














Younger, Bonnalie and Wara’s 


Airplane Maintenance 


Presents the material needed by those who wish to become ait- 
plane mechanics in the large repair stations of national and 
international lines, also a great many reference facts that will 
help the mechanic in his work. Gives practical information o 
materials and construction of airplanes and their parts, repait 
shop equipment with special reference to thin-sheet-metal ait- 
planes. 353 pages, illustrated, $3.00. 


Chatfield, Taylor and Ober’s 
The Airplane and Its Engine 


A sound, clear and simple discussion of the fundamental prin ee 
ciples, construction and capabilities of the airplane and its engine. es 
Written for all interested in the function of airplanes in ero 
life, the book strikes a mean between the technical and popular 
exposition, founding all explanations only on the basic principles 








of physics involved. 401 pages, illustrated, $3.00. THE 
grow 
McGRAW-HILL Sadan poet 
McGraw-Hill Book Co., Inc., 380 W. 42nd St., N. ¥. Cc. onl arma 
Send me the books checked for 10 days’ examination on mo of Itali 
In 10 days I will pay for the books, plus few cents tee by 
return them postpaid. (We pay postage on orders accomp Fevig 
remittance.) 
off | 
0 Byers—Synoptic and Aeronautical Meteorology, $3.50 At th 
i » 4.00 
O Younger, Bonnalie and Ward—Airplane Maintenance, § ing ¢ 
3,00 
O Chatfield, Taylor and Ober—The Airplane and Its Engine, § 8und 
Equi 
DD “sab vceuw etna eae oo 6% Brigt 
AGGress 2... cee eeceeecsvccoces Cruig 
City and State range 
Position .. vee secsewre ws oe ss toa 
.. Av. ” ’ 
Company ott basa etc ‘ 
2 — ‘ang ly.) : 
(Books sent on approval in U. 5 and Canada OT 
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DANIEL SAYRE 


C. F. McReynolds, Pacific Coast 
Blaine Stubblefield, Washington 
E. R. Lockin, New York 
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Wins Long Battle 


(Story on page 53) 
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THE SKIES OF EUROPE — 

ow darker with aircraft as 

iN Wery nation on the continent 
Heps-ip appropriations for aerial 

= umaments, Above, 54 high-speed 

-d italian bombers thunder over the 
npanied 0 twviewing stand as |i Duce shows 
of his sinews to Der Fuhrer. 
At the right, England’s new fly- 
MQ dreadnaught the Short-built 
ngine, $3. Sunderland shows its paces. 
pe: Equipped with four 1,000 hp. 
Bristol Pegasus engines, it 
*ruises at better than 200 m.p.h., 
‘anges 3,000 miles, carries gun 


ss fore and aft in addition 
4 large bomb load. 


0 
ce, $3.00 
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an average of 265.593 m.p.h. 






Racers Top Marks 


At Oakland Meet 





THE CROWDS — totalled almost 
100,000 for the three days May 29- 
31. The plane entries showed good 
technical progress. The third daily 
race broke the American close- 
course record. Frank Fuller made a 
record fiight from Vancouver at 266 
m.p.h, Debits: The death of Ralph 
Johnson, Los Angeles Waco dealer, 
while stunting. The death of Gus 
Gotch in the second day’s race. 











All photos Baldoechi-Cooley 


- THE STUNTING — was excellent. 


Alex Papana, Tex Rankin, Paul 
Manz, Frank Clark, Dick Granere 
were headliners. 








THE HERO—of the racing was Tony 
LeVier, up for his first crack at big 
league racing. He won both 550 
cu. in. events; came third in the 
free for all at 260.762 m.p.h. All in 
a Menasco-powered Schoenfeldt. 





THE WINNERS—of the featured 150-mile race finale. In the background, 
the Twin-Wasp Jr. powered Marcoux-Bromberg that Earl Ortman pushed to 


In the foreground, the Twin Wasp Sr. powered 
Turner-Laird in which Roscoe Turner finished a close second at 264.638 m.p.h. 
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SPOT LANDINGS 


<<a 





How to steer rockets doesn’t bother 
many people—yet. But Dr. R. H. God. 
dard of Clark university laboring in 
his rocket lab at Eden Valley, N, 4 
has been concentrating on that problem 
since his last progress report two years 
ago. As long as his gasoline-oxygen 
sounding rockets are still discharging 
fuel, he is satisfied his gyro-operated 
rudders will do the trick. Beyond that 
lies about 30 per cent of the potential 
range. Even in this momentum zone the 
doctor feels he is making progress, 


The Daniel Guggenheim Medal for 1938 
has been awarded by the Institute of 
the Aeronautical Sciences to A. H. R. 
Fedden, chief engineer of the Bristol 
Aeroplane Company of England “for 
contributions to the development of 
aircraft engine design and for the 
specific design of the sleeve valve air- 
craft engine”. American engine men 
are loud in their applause. 


The Post Office means business, when 
it talks plans for feeder lines, Last 
month Harlee Branch told a House 
committee that immediate objectives 
include: star route services in the 
Rocky Mt. and Great Lakes regions; a 
regular air mail service between Seattle 
and Juneau; various experimental 
feeders and _field-to-post-office giro 
shuttles. 


France has won over Portugal and is 
finally settling last details of an agree 
ment to let Air France Trans-Atlan- 
tique use the Azores. Aside from that, 
reports from Europe tell of little pros- 
pect toward scheduled crossings with 
passengers and mail (see page 64 for 
further details). Meanwhile latest gos- 
sip has Pan American going ahead on 
an Azores-Lisbon “all-year-round 
route with a start likely this fall using 
two or more of the new Boeings. 


With profound regret we report the 
death last month after a long illness 
of Frederick W. Neilson, a graduate 
of the Naval Academy, a former préél- 
dent of United Export Corporation and 
retired president of Sikorsky Aircraft 
Company. 


For the ninth consecutive year the Na 
tional Soaring Society opened its big 
time contest at Elmira, New York. 
Preliminary reports were of forty 
motorless craft and at least a hundred 
pilots entering the sixteen days of vo 
petition. Dr. Kari Lange of a 
was once more to serve as Contes 
Chairman. Ear] Southee was once more 
contributing his usual heavy ant 
Major awards included the Warren . 
Eaton, the Vincent Bendix, ~ 2 
Felix duPont, the Evans and the 

Trails”. Several thousands of dollars 
were available for prize money. 
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Civil Aeronautics Authority Will 


fave Administrator, Five Members, 
Separate Three-Man Safety Board 


INDUSTRY OBSERVERS were beginning to get jittery lest the 75th Congress should 
wind up the present session without taking action on the Lea-McCarran bills, 
but the skies began to clear when both the House and the Senate acted and 
gnt the two measures into Conference Committee for reconciliation. The 
Committee report was approved in the House on June 11th and in the Senate 
on the 14th, and as we go to press it has been signed by the President and 


is now a law of the land. 

As it now stands, the bill occupies 63 
pages of solid type and obviously can- 
not be reproduced in full here. 

Most important is the official declara- 
tion of policy (section 2) which reads 
as follows : 


Sec, 2. In the exercise and performance 
of its powers and duties under this Act, the 
Authority shall consider the following, 
among other things, as being in the public 
interest, and in accordance with the public 
convenience and necessity— 

(a) The encouragement and development 
of an air transportation system properly 

to the present and future needs of 
the foreign and domestic commerce of the 
United States, of the Postal Service, and of 
the national defense ; 

(b) The regulation of air transportation 
in such Manner as to recognize and pre- 
serve the inherent advantages of, assure 
the highest degree of gafety in, and foster 
sound economic conditions in, such trans- 





Accident Reports 


bof A. C. issues findings. Missing 
ship located in California. 


ON THE CRASH near Saugus, Calif., 
May 16, in which nine persons were 
killed in a Lockheed 14 being delivered 
by the factory to Northwest Airlines, 
the Bureau’s board found that the pilot, 
Sidney L, Willey, had been guilty of: 
‘the continuation of contact flying 
mountainous country and over 
sharply rising terrain into weather 
conditions that made further contact 
fight over the route in question im- 
— Among those lost on board 
the plane were Fred Whittemore, oper- 
aa er - Northwest, and the 
of Car uier, 
mA te q sales manager 
R. the accident May 24, in which 
were killed in a United Airlines 
| Seog the Cleveland Air- 
ureau found that one engine 
undoubtedly failed mechanically, 
pape. a fire in the accessory end of 
Pil The pilot, James L. Bran- 
stick Properly sought to land as 
P ¥ 88 possible and would probably 
completed a safe approach to level 
he had not his landing wheel struck 
of a high tree at the edge of 
tena ito which the ship was 


» 2 prospector in Yosemite 
found the wreckage of the TWA 
the disappeared March 2 during 


storm which caused fi 
Out lower California oods through- 








nae A 


Blaine Stubblefield has a formula for 
who is going to get the jobs: climb 
into a Washington taxicab and ask one 
of those gabby drivers,—they know 
more about such things than all con- 
gress and both press gallaries laid end 
to end,—and you'll probably hear a list 
including Grant Mason, Harlee Branch, 
Norman Haley, E. P. Warner, William 
Burden and D. C. Dobbins. But don’t 
bet money yet! 





portation and to improve the relations be- 
tween, and coordinate transportation by, 
air carriers; 

_ (c) The Po perry of adequate, econom- 
ical, and efficient service by air carriers at 
reasonable charges, without unjust discrim- 
inations, undue preferences or advantages, 
re unfair or destructive competitive prac- 
ces ; 

(d) Competition to the extent necessary 
to assure the sound development of an air 
transportation system properly adapted to 
the needs of the foreign and domestic com- 
merce of the United States, of the Postal 
Service, and of the national defense; 

(e) The regulation of air commerce in 
such manner as to best promote its devel- 
opment and safety; and 

(f) The encouragement and development 
of civil aeronautics. 


Organization is covered in Title II, of 
which section 201 says: 


(a) An agency is created and established 
to be known as the “Civil Aeronautics 


Authority” which shall be composed of five 
members who shall be appointed by. the 
President, by and with the advice and con- 
sent of the Senate, as soon as practicable 
after the passage of this A and who 
shall continue in office as designated by 
the President at the time of nomination 
through the last day of the second, third 
fourth, fifth, and sixth calendar years, re- 
spectively, following the e of this 
Act. The President shall designate an- 
nually one of the members of the Authorty 
as chairman and one of the members as 
vice chairman who shall act as chairman 
in the absence or incapacity of the chair- 
man. . . . The members of the Authority 
may be removed by the President for in- 
efficiency, neglect of duty, or malfeasance 
in office. No more than three of the mem- 
bers shall be appointed from the same poli- 
tical party. Each member of the Authority 
shall receive a salary at the rate of $12,000 
per annum. .. . (b) There shall be in the 
Authority an Administrator who shall be 
appointed by the President by and with 
the advice and consent of the Senate, and 
who shall receive a salary at the rate of 
$12,000 per annum. 

(c) The members of the Authority shall 
be appointed with due regard to their fit- 
ness for the efficient dispatch of the powers 
and duties vested in and imposed upon the 
Authority by this Act. . . . No member of 
the Authority, or the Administrator, shall 
engage in any other business, vocation, or 
employment. 


Provision is also made for the ap- 
pointment of a secretary for the Au- 
thority, a general counsel, a director 
for each bureau, and such other subor- 
dinate personnel as the Authority may 
deem necessary, in performance of its 
powers and duties. Provision is also 
made for transfer of such officers and 
employees of the Post Office, the Inter- 
state Commerce Commission, and the 
Bureau of Air Commerce as are deemed 
necessary; also unused portions of ap- 
propriations of these departments (for 
aviation use) are transferred to the 
Authority. The law states that the 
Authority may purchase aircraft for 
its own use; also that members may 
travel on airlines. The Authority is 
further empowered to cooperate with 
existing state and other governmental 
agencies and to keep a complete record 
of its doings, and to publish a com- 
plete annual report. 





Specific duties are laid upon the Ad- 





Orders Pour In On Lockheed Aircraft; 
NorthAmericanSharesBritishHarvest 


THE CAVE-MAN who first made the crack about “It never rains but it pours” 
couldn’t have been thinking about orders for Lockheed airplanes. But never 
in all the eons of its existence has that particular gag been so well illustrated 


as it was last month. 

Business at Mr. Gross’ Burbank plant 
seemed healthy enough to begin with. 
During the first four months of this 
year deliveries had been worth $2,560,- 
000, almost a million better than for 
the same period in 1937. Interestingly, 
some 85 per cent had been for export 
to Canada, Rumania, England, Aus- 
tralia, Jugoslavia, Argentina, Poland 
and Holland. Then Union Airways of 
New Zealand ordered two more Elec- 
tras. British Airways ordered four 
Lockheed-14’s. The U. S. Air Corps 
came through with a contract for thir- 
teen Lockheed-12’s for troop transport 


AVIATION 
July, 1938 


53 





and twin-engined training. Suddenly, 
umph . . . the British Air Ministry 
announced an order for 200 militarized 
versions of the Lockheed-14 for a re- 
puted $17,000,000. The Ministry also 
announced it was buying 200 North 
American NA16’s. It would use both 
types largely for advanced training, it 
said, thus permitting England’s fac- 
tories to concentrate on “first line” 
equipment. If our cousins have any- 
thing much more first-line than a 14 
rigged up as a bomber and mounting 
twin thousand hp. engines, we’d like 
to see it. (C. G. Grey please note!) 
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IN WASHINGTON 


by BLAINE STUBBLEFIELD 














McCarran-Lea’ers Say a few 


Senator Pat McCarran: “My bill as re- 
ported by the conference committee 
will free civil aviation from confusion 
and thus give encouragement and as- 
surance to the industry and those who 
have given their time, study and sus- 
tenance to this great agency of com- 
merce and national defense, so that 
American capital and energy will go 
forward to put this country in the 
leadership of the world in air com- 
merce. The bill when put into opera- 
tion as a law will assure to labor en- 
gaged in this line of endeavor the 
highest degree of encouragement and 
protection, and to the traveling public 
the greatest degree of safety. This 
bill is a triumph for science and in- 
dustry.” 


Senator Harry S. Truman: “I think it’s 
a good bill. It has been very carefully 
drawn up. It has the best points of 
the House bill and the Senate bill in it, 
and the best of suggestions that came 
from the, executive departments. I 
don’t believe that we could have gotten 
a better bill than the one agreed on 
by.the conferees. Testimony before the 
committees showed that the industry 
expects to be better off under the meas- 
ure, We put the opinions of the people 
in the industry above our own; that is 
why .we passed the bill.” 


Senator Royal S. Copeland: “Senator 
McCarran’s bill, creating the new Civil 
Aeronautics Authority, should prove a 
stimulation to the whole aviation in- 
dustry. It has long been the hope of 
my: committee that such a centralized 
body would be set up to control aero- 
nautics. With an Administrator to 
carry out quickly the executive func- 
tions, and an impartial Authority to hold 
hearings and to sit in studied judg- 
ment, the aeronautical industry should 
now be ready to go forward with all the 
confidence necessary for future expan- 
sion.” 


Colonel Edgar S. Gorrell: “The McCar- 
ran-Lea bill is a wise and considered 
measure. It is the tested American 
scheme for regulation of transporta- 
tion. If we enact it, we shall have 
legislated wisely and prudently. If we 
do not adopt it we will be foolish in- 
deed, for the economic experience of 
the railroads cries out a warning that, 
if we are not fore-handed, we will 
again entangle transport in the toils 
of economic chaos.” 





words into AVIATION’S mike 


David L. Behnke: “The new civil air law 
is sound because it centers all branches 
of civil aviation in one agency. The 
pilots are satisfied with provisions for 
minimum wages and maximum hours. 
The law requires as a.condition for 
certification that scheduled air trans- 
port companies comply with the Rail- 
way Labor Act as amended. Provision 
for the Air Safety Board is especially 
satisfactory. This is the first time 
accident prevention and investigation 
have been given a definite legal status. 
Effectiveness of both the Authority 
and the Safety Board will depend 
largely on the qualifications of those 
appointed to serve as members. If the 
new law is properly administered it 
will make American air transportation 
the greatest in the world by making 
it the safest.” 


National Aeronautic Association is in 
the black and hopes to have all debts 
paid by September, when it will ex- 
pand services. Is seeking to coordi- 
nate all aviation conferences to avoid 
conflicts. In last few months enrolled 
2,163 substantial business men and 
civic leaders, enlisting public support 





PHARAOH NEVER DREAMED—of anything like this. 
velt last month told congressional leaders he had dreamed of a b 
right in the middle of the Washington airport and to get busy an 
Specifically he said the House should pass a b 

terminal at Camp Springs, Md. 
But a couple of representatives stood up du 


thing about it. 
a $10,000,000 national air 
already given its Okay. 


final days of the session and yelled the Camp Springs deal wuz 
land grab of, so a jittery house buried the action. 7 
said to be interested realtor-wise in every open space within driving 





for aviation. Income for 
$6,083.19; only $1,774.96 went tal 
aries, showing a lot of experience and 
work contributed to NAA. Condueti 
a drive to get 8,000 new members this 
year. 


Windmilling around Washington, by 
courtesy of Mr. Kellett, pleased con- 
gressmen who took rides and brought 
the $2,000,000 rotor-wing development, 
proposed in the Dorsey bill, nearer to 
reality. An objection in the House Jogt 
the bill its turn for consideration this 
session, but its chances next Congress 
are good. Commerce, Agriculture, 
Coast Guard, Army, etc., would use the 
money. The Kellett corporation thinks 
the sale of 5,000 giros would break the 
volume-cost circle so private fiyers 
could buy. Volume would bring the 
price down to quality-car level, 


Loading the bureau of air commerce 
with personnel to be transferred to the 
civil aeronautics authority for political 
advantage is charged by the Bureau’s 


detractors. This writer has checked 
the Bureau’s records and finds 167 
persons added to rolls this year, 


whereas rumor had it several hundred, 
Washington office gained 11; inspection 
and traffic gained 20; maintenance of 
navigation, 105; establishment of navi- 
gation facilities, 26; safety and plan- 
ning, 3; safety and planning in the 
field, 2; total 2766. Congress had au- 
thorized 3487 as of July 1, 1939. Bu 
reau business is already being sharply 
tapered toward the end. As for poli- 
tics, officials point out that the Presi- 
dent’s order of March 29 blanketed the 
Bureau under civil service except the 
director and two assistants, and 10 ex- 
perts. This makes political hay-mak- 
ing difficult. 


wt 

Internation! 
But President Roose 
ig crack-up 
d do some 
it to bull 
The Senate 
ring the 
being made @ 
Trouble is that people are 
distance 


of the capitol and each group plays all the politics it can. 
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jeronautics Law 


(Continued from page 53) 


‘trator within the Authority as 
follows : 


he Administrator is empow- 
Bee, isrected to encourage and foster 
development of civil aeronautics and 
the detmerce in the United States, and 
and to encourage the establishment 
airways, landing areas, and other 
pavigation facilities. The Administra- 
and the Air Safety Board shall coop- 
wi 


RARER 


th the Authority in the administra- 
and enforcement of this Act. 
302, (a) The Administrator is em- 
to designate and establish civil 
girways and, within the limits of available 
riations made by the Congress, (1) 
to acquire, establish, operate, and maintain 
along such airways all necessary air navi- 
facilities; (2) to chart such airways 
and arrange for the ublication of maps of 
mch airways, utilizing the facilities and 
assistance of existing agencies of the Gov- 
emment so far as practicable; (3) to ac- 
quire, establish, operate, and maintain, in 
whole or in part, air navigation facilities at 
and upon any municipally owned or other 
landing area approved for such installation, 
on, or maintenance by the Adminis- 
trator; and (4) to provide necessary facili- 
ties and personnel for the regulation and 
protection of air traffic moving in air com- 
merce. . . . (Cc) The Authority shall, 
through the Administrator, make a field 
mrvey of the existing system of airports 
and shall present to the Congress not later 
than February 1, 1939, definite recommen- 
dations (1) as to whether the Federal Gov- 
emment should participate in the con- 
struction, improvement, development, oper- 
ation, or maintenance of a national system 
of airports, and (2) if Federal participa- 
tion is recommended, the extent to which, 
and the manner in which, the Federal 
Government shall so participate. 


Most important provision of the new 
law for air transport operators is the 
inauguration of a system of Certificates 
of Convenience and Necessity. Accord- 
ing to section 401: 

(a) No air carrier shall engage in any 
air transportation unless there is in force 
4 certificate issued by the Authority 
authorizing such air carrier to engage in 
such transportation. 

The certificates as issued will specify 
in great detail the routes over which 
4 carrier can operate and the condi- 
tions under which he must operate. It 
provides also that operators who were 
engaged in air transportation on or 

certain dates automatically be- 
tome eligible to receive certificates 
without further evidence of ability to 
perform satisfactorily over the routes 

have been using. 

The authorization of the Authority 
to take over the functions now exer- 
tised by the Bureau of Air Commerce 
Me eontained in section 601 as follows: 

8 601. (a2) The Authority is empow- 

and it shall be its duty to promote 
Of flight in air commerce by pre- 

rh and revising from time to time— 
ra Such minimum standards govern- 
pF a ne materials, workmanship, 
m, and performance of air- 
aircraft engines, and propellers as 
™) Soauired in the interest of safety ; 
mum o 

ing ohn Standards govern 


ayant 


as may be requir in t 
A of safety; r rr a 
) Ieepnable rules, and regulations 
Standards governing, in 
the interest of Safety, (A) the inspection, 
craft oe and overhaul of aircraft, air- 
(B) (gsines, propellers, and appliances; 
equipment and facliities for such 
(C) tn the avicing, and overhaul; and 
the discretion of the Authority, 
mae ods for, and the manner in, which 
thal} pevection, servicing, and overhaul 
eraminatin ee, including provision for 
qualified ms and reports by properly 
tions or private persons whose examina- 
cept in rents the Authority may ac- 
and Of those made by its officers 
() loyees ; 


mable rules and regulations 


governing the reserve supply of aircraft, 
aircraft engines, propellers, appliances, 
and aircraft fuel and oil, required in the 
interest of safety, including the reserve 
supply of aircraft fuel and oil which 
shall be carried in flight; 

(5) Reasonable rules and regulations 
governing, in the interest of safety, the 
maximum hours or periods of service of 
airmen, and other employees, of air car- 
riers; and 

(6) Such reasonable rules and regula- 
tions, or minimum standards, governing 
other practices, methods, and procedure, 
as the Authority may find necessary to 
provide adequately for safety in air com- 
merce. 

(7) Air traffic rules governing the 
flight of, and for the navigation, protec- 
tion, and identification of, aircraft, in- 
cluding rules as to safe altitudes of flight 
and rules for the prevention of collisions 
between aircraft, and between aircraft 
and land or water vehicles. 


An outstanding feature in the new 
law is the creation of a safety board, 
as follows: 


Sec. 701. (a) There is created and estab- 
lished within the Authority an Air Safety 
Board. Such Board shall consist of three 
members to be appointed by the President 
by and with the advice and consent of the 
Senate. One of the members shall, at the 
time of his nomination, be an active airline 
pilot and shall have flown not less than 
three thousand hours in scheduled air 
transportation. Each member of the Board 
shall be a citizen of the United States and 
shall continue in office as designated by 
the President at the time of nomination 
until the last day of the second, fourth, 
and sixth calendar years, respectively, fol- 
lowing the passage of this Act, but their 
successors shall be appointed for terms of 
six years, except that any person appointed 
to fill a vacancy occurring prior to the ex- 
piration of the term for which his predeces- 








EDWARD E. (TED) WYMAN 
Leaves Pan Am for Curtiss-Wright 


Guy VAUGHN, C-W president, has an- 
nounced the addition of two new vice- 
presidents to the officers of the Curtiss- 
Wright Corporation; Edward E. 
Wyman, for the past ten years assistant 
to Juan Trippe of Pan American Air- 
ways, served in naval aviation during 
the War, was later in charge of sales 
for the Mack Truck Corp. William F. 
Goulding has been with Curtiss-Wright 
since 1929 and was vice-president of 
Curtiss-Wright Export before its ab- 
sorption. Goulding has spent almost 





twenty years in the export field. 
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sor was appointed shall be appointed only 
for the remainder of such term. Any mem- 
ber of the Board may be appointed to suc- 
ceed himself. The Board shall annually 
elect one of its members as chairman of 
the Board. Each member of the Board 
shall receive a salary of $7,500 per annum. 
No member of the Board shall have any 
pecuniary interest in or own any stock in 
or bonds of any civil aeronautics enterprise. 


Section 702 outlines the duties of the 
safety board as follows: 


Sec. 702. (a) It shall be the duty of the 
Board to— 

(1) Make rules and regulations, sub- 
ject to the approval of the Authority, 
governing notification and report of acci- 
dents involving aircraft; 

(2) Investigate such accidents and re- 
port to the Authority the facts, condi- 
tions, and circumstances relating to each 
accident and the probable cause thereof; 

(3) Make such recommendations to the 
Authority as, in its opinion, will tend to 
prevent similar accidents in the future; 

(4) Make such reports and recommen- 
dations public in such form and manner 
as may be deemed by it to be in the 
public interest; and 

(5) Assist the Authority in ascertain- 
ing what will best tend to reduce or 
eliminate the possibility of, or recur- 
rence of, accidents by investigating such 
complaints filed with the Authority or 
the Board, and by conducting such spe- 
cial studies and investigations, on mat- 
ters pertaining to safety in air naviga- 
tion and the prevention of accidents, as 
may be requested or approved by the 
Authority. 


AVIATION BOOKS 


In Tabloid Review 








ELEMENTARY AIRPLANE STRUCTURAL 
ANALYSIS BY GRAPHIC METHODS, by 
James P. Eames; Aviation Press, San 
Francisco, Cal.; 1938; 180 pp. (type- 
written and offset, paper cover, 
spiral binding); $3. 


It is a pity that this effort couldn’t 
have been a better one, for the sub- 
ject holds considerable interest for 
students of stress analysis everywhere. 
But there are enough engineering 
errors and misleading statements in 
evidence from even a preliminary in- 
spection to suggest that an inexperi- 
enced reader might easily get into 
serious trouble if he attempted to use 
this book in the design of an airplane. 
Obviously, the subject is much broader 
than the author suspected, and he was 
soon carried well beyond his depth. 


PRACTICAL AERONAUTICAL ENGINEERING, 
by Willis L. Nye; Aviation Press; 
San Francisco; 1938; 187 pp. and 
index (typewritten, offset, paper 
cover, ring binding) ; $4. 


In a different catagory from the 
graphic structures book reviewed above. 
A workmanlike job, with a great deal 
of useful data on aircraft design pro- 
cedure and technique of the handbook 
type. We like particularly the draw- 
ings that are used to illustrate it 
throughout. The author has made good 
use of excellent pen and ink sketches 
of actual aircraft of many types in 
place of the usual conventionalized 
drawings, a feature which lends consid- 
erable reader interest. 
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The new Aeronca instrument panel is 
convenient. Dials are visible at all 


C H [EF SCOUT times—controls are within easy reach. 
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Greater VALUE in AERONCA ‘ 
e Mn” ale “ect” cc ewan ® Aeronca dual action oleo landing gear. 
America. Comfortable ... safe... de- Smoothes out the roughest field. ~ 
pendable . . . these big new Aeroncas ® Dual wheel controls. 
cost 7 sce eg operate than the aver- Unobstructed cabin floor. 
age automobile. 
The A “Chief.” i tial an ® Convenient luggage compartment. 
eronca e powered with the , a e capacity. Mi 
New Franklin, Menasco or Continental Ee PN ae Mi 
50 H. P. engine—is outstanding for quick ® Adjustable trimming tab. ‘ Mil 
take-off, rapid climb, high top speed. You can fly it “hands off.” Mil 
It “tops” at 100, yet lands at the amaz- a ; a 
; ingly low speed of 32 miles per hour. ® Side by side seating. ‘i 
d ee Deepen ff Comfortable roomy cabm. é 
if 0 0 r airplane offers as many 
advantages at such low cost as does the = 4.2 ion! Cj 
Aeronca “Scout.” Powered with either Distributors Attent . 
the Continental A-40 or Aeronca 40, 42 Live wire Aeronca distributors want- Ciy 
t or 45 H. P. engine, it is the plane for ed for Arkansas, Mississippi, North Civ 
F se et interested in economy plus ern Texas, South Carolina, Tenne Civ, 
} ie scin ahh see, Virginia and Eastern New York 
4 LEARN TO FLY FREE! State exclusive of greater New <= Tots 
. Your Aeronca Dealer or Distributor offers a City. ies 











free flying course with each new plane. See 
him fer full details and a demonstration. We'll 
; be glad to send you his address. 





FOR COMPLETE DETAILS 
WRITE OR WIRE 







AERONAUTICAL CORPORATION OF AMERICA Sums =e Lunken Airport Cincinnot! © 
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LET'S TALK BUSINESS 





a= 


Cerr, former executive for 
Boeing and Martin, has been elected 

t of Menasco Manufacturing 
Company, Al Menasco taking the posi- 
tion of vice-president. Robert E. Gross 
and Cyril Chappellet, Lockheed officials, 
have become Menasco directors. A joint 
statement by both companies denies 
any corporate affiliation between the 
two corporations. 


A Navy contract for $1,910,395 has 
been awarded to Brewster Aeronautical 

tion of Long Island City, N. Y. 
Naval officials decline to specify types 
or number of planes involved. 


Sperry Gyroscope is handling such 
heavy aeronautical business on the 
West Coast it has moved its Los An- 
geles district office to new and much 
larger quarters at 2600 West Imperial 
Highway, El Sequndo, (Mines Field), 
Calif. Tn addition to the office a repair 
station and school will be set up. 


Mr, Gay Vaughn announced last month 
that the C-W’s newly formed propeller 
division will soon move to new quar- 
ters in the large factory building 
loeated at Lakeview Ave., Clifton, N. J. 


Ryon announces a military version of its 
sport training plane, following recent 
military orders from Mexico, Honduras 
and Guatemala. The new STM will 
be powered with the supercharged 
Menasco C4S engine of 150 hp. 


Approximately 75 per cent of 130,818 
additional shares of Western Air Ex- 





press Corp. were subscribed to by 
stockholders prior to May 25th last. 
The balance was underwritten by a 
Denver investment firm. 


Bell Aircraft of Buffalo has received an 
Air Corps contract for 13 of its twin- 
engined pusher “Airacudas”. They are 
to cost $3,168,265. 


Allied Aviation Corp. of Los Angeles, 
Calif., a new aircraft engine firm, has 
been granted a California permit to 
issue 600,000 shares of $1 par value 
stock. It plans to manufacture the 
French Regnier inverted in-line engine 
of 90 hp. under license. 


Kinner Airplane & Motors’ president, 
Robert Porter, has resigned. Earl Her- 
ring, general manager of Airplane 
Parts & Supplies, has been appointed to 
serve as trustee and general manager. 


Lockheed Aircraft has changed the 
name of its wholly-owned subsidiary, 
the Ai Rover Company, to Vega Air- 
plane Company. It will manufacture a 
medium sized cabin plane, mounting 
two Menasco engines geared to a single 
propeller through a _ free-wheeling 
arrangement. 


Donald W. Douglas has been reelected 
Chairman of the Board and President 
of the Douglas Aircraft Company. 
Geoffrey Mayo, a director, has been 
elected to fill a vacancy on the executive 
committee caused by the resignation 
of Richard W. Millar. Officers for 1938 
include: Harry H. Wetzel, senior vice- 
president; Carl A. Cover, vice-presi- 

q 





Four Months Production Beats 1937 by 55 Per Cent 


—This Year— 
Unite Value 





Value Ratio 
1938 to 1987 


—Last Year— 
Units Value 


Military Planes...... 448 18,741,577 154 7,879,332 2.38 
Mil. Plane Spares... 3,118,302 2,616,106 1.19 
Military Engines... . 832 5,963,534 661 4,740,028 1.26 
Mil Engine Spares... 1,622,292 1,228,480 1.32 
Total Military... . 29,445,705 16,463,946 1.79 
Civil DaOS.......... 8865 1,092,582 486 1,239,002 88 
P (single-engined) 
Wil Planes.......... 56 4,774,477 69 5,002,439 96 
(multi-engined) 
a Spares..... 4,009,761 1,949,595 2.06 
— Engines........ 1172 4,471,097 1178 4,614,307 97 
W. Engine Spares... 1,939,838 1,226,839 1.57 
Total Civil... .... 16,387,755 14,032,182 1.17 
Total Military and Civil 45,733,460 30,496,128 1.55 
_—, 








Exports (including chutes and accessories) for the four months’ period 
$21,339,534—107 per cent ahead of last year’s first four months’ 
Production data by the Aeronautical Chamber of Commerce. Export 
from the Department of Commerce. 
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dent; A. E. Raymond, vice-president; 
John M. Rogers, vice-president; T. C. 
McMahon, secretary; H. P. Grube, 
treasurer; and William E. Douglas, 
assistant treasurer. 

Deliveries for the five and a half 
months ending May 13 totalled $13,- 
949,033. Current unfilled orders are 
$26,500,000. There were 6,674 employees 
on the company’s payroll as of 
June Ist. 


Stanavo Specification Board, following 
the retirement of Major E. E. Aldrin, 
announces R. C. Oertel will continue in 
charge of the company’s domestic avia- 
tion sales and Major R. E. Ellis will 
head up the experimental testing and 
aes phases of Major Aldrin’s 
work. 


Grumman Aircraft Engineering has re- 
ceived an Air Corps contract for 26 
amphibians and spare parts amounting 
to $1,412,916. To be fitted with Pratt & 
Whitney -Wasp Juniors, they are to be 
assigned throughout our insular posses- 
sions. It represents the first Grumman 
sale of amphibians to the Army. 





PROFITS AND LOSSES 


>» Arr AssociaTEs, INC., for six months 
ending March 31, 1938, a net profit of 
$59,980, equal to 50c each on 99,884 
shares of $1 par common stock. Com- 
pares with net income of $31,768 or 
27c per common share for same period 
last year. Declared a quarterly divi- 
dend of 124c. per share on the common 
stock, payable June 25, against 10c. 
paid previously. 





>» Beecn Arrcrarr Corp., for six 
months ending March 31, 1938, net 
loss of $35,364. Same period last year, 
net profit of $3,126 equal to 1c. each 
on 239,349 shares. 


>» CesSNA AIRCRAFT Co., for quarter 
ending March 31, 1938, net income 
$775. For year ending December 31, 
1937, net income of $1,022, against 
$326 for 1936. 


>> FAIRCHILD AVIATION CorP., for quar- 
ter ending March 31, 1938, net profit 
of $38,432, equal to llc. a share on 
337,032 capital shares outstanding Dec. 
31, 1937. Net profit for same period 
last year, $1,642, or 4c. each on 337,032 
shares. 


>> PENNSYLVANIA-CENTRAL AIRLINES 
Corp., for quarter ending March 31, 
1938, net loss of $50,577, as against 
$106,541 loss for same period last year. 


>» Unitep Aim LINEs TRANSPORT CORP., 
for guarter ending March 31, 1938, net 
loss of $667,670 compared with loss of 
$402,735 for same period last year. 
Although revenues increased 6.6 per 
cent, operating expenses and taxes in- 
creased 9.2 per cent over the same 





quarter for 1937. 




















































































AVIATION PEOPLE 


Who's Who in This Month's News 











; 


DOCTOR: Edward P. Warner, con- 
sulting engineer and member of the 
N.A.C.A., has headed the courses in 
aeronautical engineering at the 
Massachusetts Institute of Technol- 
ogy; served as Assistant Secretary 
of the Navy for Air; been editor of 
AVIATION MAGAZINE; and Vice- 
Chairman of the Federal Aviation 
Commission. Last month he re- 


ceived a tribute long due his scholar- 
ship, his brilliance and his leader- TUNNELERS: Dr. Clark B. Millikan, professor of aeronautical engineering at 


ship — an honorary doctorate in aero- the California Institute of Technology, discusses details of boundary layer 
nautical engineering from Norwich research with student A. M. O. Smith. Dr. Millikan is a past president and 
University of Northfield, Vt. Fellow of the Institute of the Aeronautical Sciences. 
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EXPRESSMEN: C. G. Peterson has 
been appointed Chief Engineer 


where 





the Railway Express Agency; es 
e Wor has been s¢ 
SPARK PLUGS: Sir Kingsley (Cherub) Wood, Great Britain’s newly spgotnted 4 sel aeitteeont of organization. 
Air Minister, watches an R.A.F. formation passing over Adastra! House as Earlier experience includes sales di- 
Capt. H. Balfour, M.C., Under-Secretary for Air, points out details. For a full rection for Wright Aeronautical af 
description of England’s new air armament plans see page 64. Its success or for the airplane division of Fo 
failure will depend a great deal on the efforts of these two men. Motor. 
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International 
Harbor. June 7 they crossed direct to Wake Island. On 
June 9 they finished a pioneer 2300 mile crossing to Dutch 
New Guinea. Archbold will use the big ship in a two-year 
research expedition. 


SOUTH SEA ISLANDERS—left to right: Lewis Yancy, 
navigator; Richard Archbold, captain; Russell Rogers, 
pilot; Ray Booth, radio. These men lifted their Consoli- 
dated Guba off San Diego harbor June 2, landed at Peari 


International 
Makowski, was also on board their Hornet powered 


Lockheed 14 when it left Los Angeles May 13 on a fly-away 
delivery via Chile, Brazil, Africa and Rome to Warsaw, 
where they arrived June 5. 


POLE VAULTERS—left to right: S. Piskorz, flight en- 
gineer; Z. Wysiekierski, transport pilot and controls relief; 
Major Waclow Makowski, flight leader; A. Rzeczewski, 
tadlo Operator. Jersy Krassowski, assistant to Major 


MANAGER: Captain Griffith Powell 
m up duties as operations 
for Imperial Airways at 
» Succeeding Captain Wil- 


Armstrong. Captain Powell 
immer commanded the Em- 
Cambria on four Atlantic 


BIRTHDAYER: T. €E.  Braniff, 
founder and president of Braniff Air- 
ways, last month helped celebrate 
that system’s tenth anniversary. 
Mr. Braniff has watched his creation 
grow from a 5-man, one-Stinson out- 
fit to a big 10,000 mile-a-day Electra 
and Douglas system of major stature. 
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DIRECTOR: Herbert L. Sharlock, 
Vice-President and director of pub- 
licity for the Bendix Products Cor- 
poration, has been advanced to the 
position of Director of Public Rela- 
tions for Bendix Aviation Corpora- 
tion, in a recent general re-align- 
ment of Bendix officials. 
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TRANSPORT 
INDICATOR 


June 1, 1938 


115.8 


Which is the ratio of the revenue 
passenger miles reported by the Air 
Transport Association as carried by 
all domestic airlines during May 
1938, to the corresponding figure 
for May, 1937. 


For the fifth 


consecutive month 
the Indicator stands well over 100. 
First five months 
133,414,134; 1938—168,678,260, up 
25.5 per cent. 





























LOGGING THE LINES 


Air Transport ODrift 





How does your air line 


We got to fooling around last month 
with the air line statistics in the May 
15 Bulletin of the Bureau of Air Com- 
merce. You know, the ones giving the 
mileage and traffic results for each air 
line’s 1937 business. Before we knew 
it, we had a big bundle of sheets all 
covered over with tables and listings. 
Here are a few of them for what they 
might be worth. 

Listing the domestic mail lines in 
operation all twelve months by Miles- 
Flown the tables comes out like this: 


E Mail 
Miles Pass. Lb. Lb. Mail 


Air Line Flown Miles Miles Miles Pay 
United........ Ist 2d Ist 1st Ist 
American. ..... 2d Ist 2d 2d 2d 
. Sea 3rd 3rd 3rd 3rd 3rd 
Eastern........ 4th 4th 4th 4th 4th 
Northwest ..... 5th 5th 6th 5th 5th 
"as 6th 7th 7th 7th 7th 


Penn-Central... 7th 6th 8th 8th 8th 
WAE 


8th 8th 5th 6th 6th 


Chi. & South... 9th 9th 9th 9th 9th 


Delta....... .. 10th 10th 10th 10th 10th 
Hanford....... llth 11th 11th llth 1ith 
Boston-Maine.. 12th 12th 13th 14th 12th 
Continental.... 13th 13th 12th 13th 13th 


National A’l... 14th 14th 14th 12th 14th 


This seemed to show an astounding 


co-relation among all departments. Was 
everything as uniform as it seemed? 


We tried it another way. Dividing 
Passenger-Miles, Express-Pound-Miles 


and Mail-Pound-Miles by the Mileage- 


Flown for each line we came out with 
a sort of imaginary average load thus: 


Average Average Avene 
ap.) 


Air Line Pass.*(No.) Express (Lb.) Mail ( 
ee 7.15 94 281 
American.......... 8.85 83 178 
- 8.75 56 276 
Eastern..... 8.36 52 172 
Northwest .. 4.38 26 194 
Braniff..... 4.98 45 153 
Penn-Central 5.88 30 62 

__ ere 4.48 69 173 
Chi, & South. 4.54 30 81 

Ses 3.58 14 77 
Hanford... .. 2.47 10 47 
Boston-Maine...... 4.02 5 19 
Continental...... 1.86 5 38 
National A’l....... 2.14 6 59 


This showed up a great deal more 
spread between the big lines and the 
smaller ones, but again the variation 
was a lot more uniform than one 
might have thought. Bearing in mind 
the type and size of plane used by the 
different operators, load factors over 
the air’ map must fall pretty close to 
a mean value. 


So we tried one more method—in 


average income per mile. We estimated 
4.5 cents per passenger mile, taking 
into account that the Bureau figures 
include all dead-heads. Mail pay came 
after some simple dividing. Once more 
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Sights 





stand in the box score? 


we find pretty general uniformity 
within each equipment group also some 
pretty wide divergences. Pay per 
pound-mile carried is put in just for 
the sake of argument—if you feel like 
arguing: 


Pass. plus Mail 
Pass Mail Mall per Ng 
Air Line Income Income Income Mile 
(cents) (cents) (cents) (cents) 
Deltas : as 19.9 52.1 1 
merican...... 39.8 17.7 57.5 A] 
. , —aaaeaee 39.4 18.3 57.7 066 
Eastern. . 37.6 17.8 55.4 104 
Northwest 19.8 44 42 | (i 
Braniff . .. 22.4 21.3 43.7 1 
Penn-Central 26.5 16.5 43,0 38 
WAE.... 202 25.9 46.1 (i 
Chi. & South 20.6 25.4 46.0 Au 
Delta. . 16.1 26.5 42.6 OM 
Hanford... .. 11.1 23.8 34.9 mn 
Boston-Maine 18.1 30.2 48.3 1.61 
Continental... 8.4 29.1 37.5 16 
National A’l... 9.6 24.5 34.1 4M 


You can throw away all air mail mops 
that are more than a few days od 
Since last we went to press, the Post 
Office has (1) Awarded the Phoeniz 
to Las Vegas route to TWA, (2) Ti 
Jacksonville to New Orleans route @ 
National Airlines, (3) The Tampa 
Memphis route to Eastern. The Pome 
Office has also advertised for bids amy 
the much-battled-over Houston #9 
Brownsville, Texas route; readvertized _ 
for bids on the Minot to Bismark roms 
which recently drew no bidders; reaes 
vertized for bids on the Witchita ® 
Pueblo route after throwing out 
three recent bidders on technicalities 
It likewise sought and received Is 
approval for Penn-Central’s bid im 
the Detroit to Sault Ste. Marie 
after throwing out another bid. 


Log Entries: The WPA announces it 
has spent $80,522,277 + aes 
srojects, as of Marc - ea 
CWA and the FERA spent $24,000,000 
on similar work . . . The P.0. has 
awarded United a fourth alr 
schedule between Chicago and 
Lake and TWA a fourth mail schedale 
between New York and Kansas City. 
That should boost United’s income 
$300,000; TWA’s income about $150; 
000 per year without per x 
mses to either. . . Ame 
meshed out some $50,000 for twelve 
new air conditioning units to keep 
flagships nice and cool this summer 
matter how long or hot the stop. a 
were tried out experimentally ae’ 1a 
. . . TWA’s weather boys, headet - 
Ed Minser, played host last mont 
the American Meteorological 
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= § 150 Curtiss Feathering Propellers have been ordered 
“'« § during recent months for use on Wright Cyclone-powered | 
0% § Martin Bombers. Curtiss propellers, electrically operated, 
tigre provide precise constant-speed and selective pitch control. | 


CURTISS PROPELLER DIVISION 


CURTISS-WRIGHT CORPORATION 
BUFFALO , NEW YORK 





- unvsucl roabon of he WOCKEIEEI EMI 


Lockheed 12’s serve the transportation needs of the Maharajah of 
Jodphur and the Maharajah of Jammu and Kashmir. With all the 


world to choose from these two princes of India selected Lockheeds 


for unequalled, luxurious high-speed travel. 


LOCKHEED AIRCRAFT CORP. BURBANK, CALIF, gS. A. 
New York 614 Chrysler Bldg.eChicago, 2353 Field Bldg.»Dallas, Love Field 


LOCKHEED 
Ls 7 


a) 


m erica 
SOUTH AMERICA: Mr. Henry J. White, ¢ 0 TrifAmerican Aviotion Corp., Buenos Aires * ARGENTINA, PARAGUAY, URUGUAY, CHILE: Tri im, 
Aviation Corp., Buenos Aires © VENEZUELA: C. Adrianza G Co., Inc., Caracas * BRAZIL: Oscar Taves G Company, Rio de Re STRALIA NEW 
Rabadencira Sacnz & Cia., Guayaquil « COLOMBIA: Mr. Lewis T. Wilkie, Bogota * PERU: Faucett Aviation Co., Limo * ong INDIA, ASIA 
ZEALAND, PAPUA AND MANDATED TERRITORIES: Brown G Dureau Limited, Melbourne and Wellington * EUROPE, RERICA, ELAND M 
MINOR: Mr. Normon Ebin, Warsaw, Cable. “’Emteha’’; Mr. Ferris M. Smith, Ae.E., Assistant * DENMARK, NORWAY, seen. EAST AFRICA 
Cai Caspersen, Copenhagen * INDIA, BURMA: Govan Bros., Limited, New Delhi, India * UNION OF SOUTH AFRICA, PORTUGUES W. Fisher, © ° 
Thos. Barlow & Sons (S. A.) Ltd., Johannesburg * CANADA: Fairchild Aircraft Limited, Lonqueuil, Quebec * CHINA: Mr. og elt Monile 
American Eastern Aviation, Hongkong * JAPAN: Okura & Company, New York City * PHILIPPINE ISLANDS: L. M. Housman 


AVIATION 
July, 1938 


62 

















for a seminar at the Univer- 
sity of Kansas City. Minser served as 
first vice-chairman ; G. H. Parkinson, 
TWA meteorologist at K. C., as chair- 
man of the program committee . 
nited is going to town in a campaign 
to te “vacation air travel”. Its 
hitting Time and the Saturday Post 
gda number of newspapers with full 
page ads. Has put out a special book- 
lt and is building fires under the 
travelagents. Featured are special all- 
expeditions to Colorado dude 
ranches, Yellowstone, Glacier, Yosem- 
ite, Boulder Dam and the Canyon, Mt. 
Ranier, the Grand Tetons, etc... . 








AIRLINE INTERVIEWS 





We met Les Farrington, fittingly 
qough, in a Lockheed Zephyr ante- 
loping its way across the prairies east 
of Billings. For months reports had 
been drifting in about remarkable 
doings on the Northwest Airlines. It 
had been slashing fares, kicking the 
lid off cruising speeds with its new 
Lockheed-14’s, and now it was hiring 
gals for its traffic department. We 
turned our seat and tangled our legs 
with the Farrington stilts. How come 
all this, we asked him, why couldn’t 
Northwest behave like everybody else? 
Farrington uncorked a thousand dol- 
lar langh. Did we know the North- 
west? No, not to speak of ... Well, the 
reason Northwest was different was 
that the Northwest was different. The 
distanees were huge. The people, most 
of them, were still pretty close to pro- 





George Gardner, Western Division 
pperintendent for Northwest has 
= amed General Operations 
roe 


for that system to succeed 


more, killed last month 
on 
a geld flight. Gardner was 
, Perations manager for 
Eastern and B.A.C. inspector. 












ducing industries or agriculture. They 
didn’t like fanciness. They knew what 
a dollar was worth and liked to get it 
for their money... 

Northwest Airlines was a_ typical 
Northwest enterprise. Its Twin City 
backers thought of it as a real busi- 
ness. The great majority of North- 
west employees were from the North- 
west. A great deal of Northwest’s 
traffic originated and ended in the tier 
of states between Wisconsin and Wash- 
ington... 

What did all this have to do with 
rates and speed and girls? Well hold 
onto that business angle. All Farring- 
ton claimed he had brought to his job 
was a feeling for what made good 
business sense and what didn’t . 

First, about those rate slashes. Just 
as a winter experiment a $15 round- 
trip fare had gone into effect between 
Chicago and the Twin Cities on Jan. 1. 
For nine days, gross passenger revenue 
increased 500 per cent over the corre- 
sponding period of 1937. Over the whole 
system, similar rates boosted gross 
revenue 285 per cent. Then of course 
had come Northwest’s first passenger 
fatalities and groundings of this and 
groundings of that. By the time the 
airline had been handed back to the 
Traffic Department,.Spring was well 
along. But now a $23 round-trip fare 
between Chicago and the Twin Cities 
was cramming seven schedules a day 
and doing it so automatically that 
Farrington, for one, didn’t credit the 
Traffic Department efforts one bit for 
it. Airplane fares right down on rail- 
road levels were just good business... 
And by the end of the year North- 
west would be able to prove it... 

Now those Lockheed —14’s were 
simply business naturals for North- 
west’s set-up. The railroads between 
Chi and the Twin Cities were awfully 
hot competition. Recently they had 
been putting on streamlined Zephyrs 
and so on. The 14’s let the air line 
restore its big time saving over that 
run. West of Minneapolis, the extra 
speed had let the line really allow 
enough time at stops and still eat up 
the big distances in good time . 
And it made local stops practical, too. 
That was another thing Farrington 
favored. Once Northwest had cut stops 
at a small town from a six-a-day to 
two. Traffic out of that town fell off 
from about $15,000 a year to about 
$700. And not three passengers out of 
a hundred gave a dam for a few more 
short pauses. They were still beating 
the railroads about five or six to one 

. The 14’s big cargo space would 
help Northwest’s mail and express. In 
the 10 A-s there just hadn’t been room 
for all of it and the baggage too. Pas- 
sengers liked the cabin roominess of 
the Zephyrs. The 10-A was all right 
but once Man Mountain Dean, the 
bearded wrestler, had retired into a 
10-A lavatory and the plane had been 
held up at Twin Cities for twenty min- 
utes until he could be pried out... 
Northwest certainly wasn’t out to start 
any inter-airline speed war... 

As for gals in the traffic office, why 
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Les Farrington is a big six-foot- 
seven lowan who has been General 
Traffic Manager for Northwest Air- 
lines for the past eighteen months. 
Before that he ran public relations 
for the Twin Cities Rapid Transit 
for ten years. Served two terms as 
president of the National Junior 
Chamber of Commerce. Helped draw 
up Wisconsin’s liquor laws. Revived 
and still runs St. Paul’s annual Win- 
ter Sports Carnival. Never in all his 
34 years has he ever dreamed of be- 
ing a pilot. 


they made good business sense, that’s 
all. Men in such jobs were apt soon to 
grow dissatisfied or lose interest under 
the routine. Yet gals could make a 
career out of it. Moreover, put one gal 
behind a traffic desk with three men 
and the customer will head for the 
gal every time—at least he will out in 
the Northwest. Farrington wasn’t going 
to give up all his men eitWer. As of mid- 
June there were 35 gals and 14 men in 
the traffic offices. Thirty-one other men 
also held down jobs in reservations and 
at the field offices. The downtown men 
he had were generally experienced traf- 
fic men, often from other fields ... No 
he hadn’t found any one formula for 
choosing the right girls, some were col- 
lege, some ex-secretaries. Five had 
worked in department stores. One had 
been thirteen years in Butte’s Finland 
Hotel behind the cigar counter. But 
they all had worked and they were all 
picked to get along with the people of 
the Northwest. 

The lumberman across the aisle 
handed me the fifth cigar he had passed 
me since Seattle. The co-pilot came 
back to buckle us in for a Bismark 
landing. Everybody in the plane had 
been palling for hours. As the plane 
came to a stop we all walked through 
the dark across a bit of the Northwest 
toward the lunchroom. The drummer 
from St. Paul had offered to stand us 
all to pie and coffee. Yes, maybe there 





was something different... 
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AS OTHERS FLY IT 


A Dirdseye-View of Aviation Abroad 





England sinks bulldog teeth into arms program 


Rearmament Scheme L is the latest one 
fished out of the file by the British 
cabinet to show Parliament. Now that 
some of the smoke has cleared away 
you can begin to see the outlines of 
what looks like a definite plan with 
three main objectives. . . . The one 
that got the most publicity was the 
decision to buy American ships for de- 
livery within the next year or so. 
This meant taking it on the chin and 
admitting that English factories 
weren’t turning them out fast enough 
to satisfy requirements—something 
that the opposition had been trying 
to pin on the Government for months. 
. . » The next part looks a little like 
the old political custom of solving a 
problem by putting a cabinet minister 
in charge of it. There has been a lot 
of shouting for a Ministry of Supply, 
and the Government gave in enough 
to form a Supply Committee. Under 
Scheme L they are supposed to get up 
an air force of around 3,500 first line 
planes by March 1940, but there are 
stories of a Scheme M still in the 
drawer that calls for this many in 
1939. Anyway, the Supply Committee 
is shooting for increased production 
over 1937 of 50 per cent in 1938, and 
200 per cent in 1939. This means that 
real quantity output from the shadow 
factories, which were supposed to be 
going full biast by now, isn’t expected 
until next year. Meanwhile some 
changes in procurement procedure de- 
signed to cut a lot of red tape are to 
be tried. The cabinet shuffle resulted 
in signing up the prize holdout on the 
shadow factory scheme, Lord Nuffield, 
whose Morris auto works are the 
largest in England, but who had re- 
fused to play ball up to now. It’s easy 
from over here to get the idea that 
all this could be done without any 
fuss in the U.S., but a look at some 
of the contract figures released shows 
the English really have taken on a 
job—1,750 of one type divided among 
three companies, 1,500 of another from 
two, and 900 of a third from one firm. 
Add these up and it’s a lot of airplanes 
in anyone’s industry. . . . The third 
part of the production picture is a 
little shadowy yet, but it’s meant for 
the long pull and not for next year’s 
planes. It’s the development of a 
Canadian aircraft industry big enough 
to carry a good share of the rearma- 
ment load come 1940 or so. The geo- 
graphical and political setup looks fine 
—Canada’s still a long trip from any 
probable enemy bases, and nobody’s 
going to decide there’s an official war 
going on and crack down with export 
restrictions. Beside, spending airplane 
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European 


ROPE TRICK: 50,000,000 Frenchmen 
can’t be wrong, but some of them 
have queer ideas. Here one slides 
down a rope from a hovering auto- 
giro, just to thrill the crowd at a 
recent air meet at St. Germain. 


money in Canada would shut up some 
of the Buy-Britishers who frothed at 
the mouth when the American orders 
were placed. All that’s needed to make 
a fine picture is a lot more industry 
—it’s a long jump from last year’s 
Canadian production of 118 planes to 
any number that would count now- 
adays. There’s a good skelton industry 
all ready for some meat—big com- 
panies like National Steel Car Co. 
(Westlands) and Canadian Car and 
Foundry (Grummans) are building a 
few ships under license. The latter have 
already turned some export business. 
When you add on some British and 
American subsidiaries and some home- 
grown factories you have a fair start. 
. .- There are stories that the shadow 
factory system is to be extended to 
Canada. This scheme isn’t as mysteri- 
ous as it sounds—the government gets 
some manufacturer (in England they’ve 
mostly been auto companies) to put up 
and equip a plant with government 
dough, with a flat payment to cover 
management, etc., before production 
begins. When the airplanes (designed 
by an aircraft company) start coming 
out the manufacturer gets so much a 
ship (around $1,000 in England) with 
direct labor and material costs paid 
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by the gov’t. To keep eo 

also gets about a 15 a ‘ome a ~ 
anything the gov’t saves Over - 
original estimated cost, If prodeui 
stops, the factory is kept in work} 

order at government expense. It aij 
amounts to a sort of industry-man. 
aged, government-owned backstop { 
the regular aircraft industry, , 


British commercial aviation j 
attention from the ‘new AL - 
management too, mostly alo 
lines of the Cadman report (Ayman 
May). The extra £1,500,000 subsidy was 
cut about two-thirds to Empire routes 
one-third to European. Part of the 
Cadman recommendations were thrown 
out the window by giving internal lines 
£100,000 to keep going. ..., K.LM. 
was granted rights to operate into 
Trinidad and Barbados in a swap allow- 
ing British lines through the Dutch 
West Indies. Appointment of Sir Hy. 
bert Young as Governor of Trinidad 
is expected to shake up aviation down 
that way—as an administrator in 
Africa he did a lot to promote airlines, 
. . The British are bragging about 
the 212 tons of airmail in and out of 
Southampton in the first quarter of 
1938, comparing it with the 307 tons 
of foreign airmail the U.S. handled 
in all 1937. They say when the sur- 
charge comes off the mail to China, 
Australia, and New Zealand they'l 
really begin hauling loads. ... The 
All First ‘Class Mail by Air move is 
spreading—England has taken it up 
on mail for Belgium and Switzerland, 
and France has extended it to Eng- 
land, Germany, and Switzerland. 


The Atlantic picture doesn’t look from 
European shores as rosy as it did 
earlier in the year—there’s been an 
overproduction of ideas and announce- 
ments and an acute shortage of planes. 
As things stand now the 1938 season 
won’t be much of an advance on last 
year’s survey flights. . . . The Pan 
American-Imperial hookup expects to 
get under way in the fall with some 
real mail carrying, Imperial counting 
on some of the hopped-up Empire 
boats being out by then. They have 
taken delivery on the Short Mayo 
combination, which survived tests of 
unhooking at full load and was sem 
back for new engines in the upstairs 
portion. The English say Atlantic sur- 
vey flights by it are due before long, 
but there’s muttering that the tme 
and money spent proving that this 
pinch-hitter could be made to = 
might better have gone toward devel- 
opment of practical long-range type 
along more conventional lines. . - -, 
France Transatlantique had a serious 
hangar crackup’ when their super- 
charged-cabin four-engined Farmat 
2230 landplane accidentally re 
its landing gear while on the gr0 
after two test Rights. Te — ha 
one in for flying model boa 
lh oa built a scaled down CAMS- 
161 with six 60 hp. engines as 4 - 
toward getting this 40 ton ship 
(Turn to page 71) 
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AVAILABLE FOR EXPORT 


INTERESTED Governments Are 
Invited To Write Us For Further 


Information And Delivery Dates. 


THE GLENN L. MARTI N COMPANY 


BALTIMORE, AND, U. S.A. 


Builders of Dep Cy) aft Since 1909 





BOEING 314-Pan America’s 74 passenger 


Transatlantic Clipper — marks an important milestone in 





Aviation History. The completion of this giant ship is a living 
testimonial to American engineering skill, and a notable achieve- 
ment for Boeing Aircraft Co. and Pan American Airways. 


Pesco takes pride in the part it plays in this great achievement. 


PESCO Products on the BOEING 314 include— 


Engine-driven Fuel Pumps Electric-motor-driven Fuel 


Engine-driven Vacuum Pumps 


Pumps Electric-motor-driven Hy- 


Engine-driven Hydraulic draulic Pumps for Hydro- 
Pumps matic Feathering Propellers 
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WORM PUMP ENGINEERING SERVICE 


PESCO products for the DC4—America’s E 
et ccheetme «CORPORATION cievevano © ov" 


landing gear and the Hydromatic 
Feathering propellers —activated by 


Pesco Hydraulic Pumps. 
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iF YOU WANT TO 

GET BEYOND FIRST 

BASE IN AVIATION 
| RECOMMEND 


BOEING SCHOOL 


.. . Says MACK KNIGHT, speaking with the experience of 
2,400,000 flight miles and 20 years in the air industry 


The most experienced air line in the 
world founded and maintains Boeing 
School of Aeronautics ... to «assure 
wiation a reliable source of trained 
young men—career men 


te your very first day at this fa- 
mous school, you realize that you are 
actually in aviation. 

Your shops, laboratories and lec- 
ture rooms and the flight house are 
located right in the heart of aviation 
activities; the Pacific Coast terminus 
of United Air Lines. Your courses are 
directly under United supervision. 


_Anaverage of only 8 students per 
msttuctor Means you get to know 
jour teachers intimately. And you rub 
shoulders with pilots, operations men, 
tagineers, officials . . . have Opportu- 


nity to meet men with years of experi- 
ence in the field*you’re aiming at. 


You graduate with the most com- 
prehensive background of training 
that the nation’s foremost air school 
can give you—fully equipped to carve 
yourself a worthwhile career in avia- 
tion. The outstanding record of 953 
Boeing School-trained men through- 
out the world is your assurance of this. 


1938 BOEING SCHOOL BULLETIN fully de- 
scribes this school and each of 15 Pilot, 
Ground and Engineering career courses. 
Contains also vocational guide to oppor- 
tunities, training requirements and lines 
of promotion in all fields of aviation. 
This 44-page book will be mailed to you 
promptly, without obligation. Fill out 
the coupon below. 





Boeing School of Aeronautics 
GRADUATION and PLACEMENT RECORD 


(May 1937—April 1938) 


No. Co.'s 
Number Number Employing 
Months Graduated Placements Graduates 


1937 
ee 
June... 34 
a 
OS Se 
aA 
4 
2 





a +e 
a 
Gees 
1938 

12. ome 
.— a 
Mar... . 40 
er 


—_ VNNANN®WA 


NR 
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TOTAL . 153 











P 4 Z r= by 
Students in ‘‘Air Transport Engineering’’ and 
‘*Pracrical Aeronautical Engineering’’ courses 
in the design and drafting laboratory 


Boeing School of Aeronautics wict'sr ins 


U. S. Government approved in ALL departments — Private and Commercial Flying, Mechanic Training, and Repair Station 


A COMPLETE RANGE OF 
15 CAREER COURSES 


There’s one specially designed to provide 
a thorough foundation for success in your 


Dept. T-31, Airport, 
Oakland, California. 


Boeing School of Aeronautics, 
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D Airline , 
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chosen field of aviation 


k the course or courses you're most interested in: 


Courses requiring Comeee Be engineering 
2 yrs. pre-eng.: graduates only: 
(C0 Airline Technician 
CJ Dispatching and 
Meteorology 
Courses requiring 
Special training: 
C0 Special Airline Pilot 
C) Airline Flight Officer [J Instrument Rating 


C) Air Transport En. 
gineering 


CD Practical Aeronautical 
Engineering 





Link Trainer Instruction available to 
students in all courses. 


NOTE: 





GENTLEMEN: Please mail me—without charge— 
the 1938 BOEING SCHOOL BULLETIN con- 
taining complete information on the school and 
courses I have checked at the left. 


Name 





Address 





City 





State ____ Age 
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Steadham Acker, dynamic airport man- 
ager at Birmingham, Ala., is renew- 
ing his acquaintance with his family 
after months of night work putting 
over the Eighth Annual National Air 
Carnival. To say putting it over is 
putting it mildly because Master Show- 
man Acker is never satisfied with 
turning out just another air show. 
Each one he runs is better than its 
predecessor and there are very few 
aerial expositions that approach this 
recent one in any respect. And the 
most amazing thing about the Birming- 
ham carnival is that there is no admis- 
sion or parking fee. Attendance on the 
second day was estimated at 150,000 
persons. Local sponsors have their 
sales resistance mowed down by that 
same brand of Acker enthusiasm that 
prompts important people in the in- 
dustry to lay aside weighty tasks and 
converge on Birmingham. If invitations 
from the Governor, the Mayor, and 
other prominent Alabamans do not 
move you, you are likely to be routed 
out of bed in the small hours of the 
morning and kept on the long distance 
’phone until you agree to come. Stead- 
ham leaves no stones unturned. Spon- 
sored by the live wire Birmingham 


Aero Club and by the city the annual 
event is the center of attraction for 
the citizenry. It is accompanied by 
a continuous round of social functions 
and éldborate entertainment for visi- 
tors. Climax of the festivities was 
the Aviation Ball at which Miss Dor- 
othy Quackenbush (TWA) was selected 
“Miss American Aviation for 1938.” 


Air Minded Francis S. Murphy, gen- 
eral manager of the Gannett-owned 
Hartford Times, awarded the trophy 
sponsored by his paper to Robert D. 
W. Vroom of Wallingford, winner of 
the Connecticut Aviation Club’s Sky 
Cruise. Flying his Waco at 125 m.p.h., 
Vroom hit his estimated time of 36 
minutes from Providence to Hartford 
squarely on the nose. Second honors 
went to C. A. Moeller, New Haven, 
flying an Aeronca and missing by four 
seconds. Third to Peter Mikkelsen, 
Wilson, flying a Waco and missing by 
six seconds. Timers were State Com- 
missioner C. L. Morris, who worked out 
the details of the race, and City Com- 
missioners John B. O’Neil and Medos 
Pelshaw. 

















PROMOTER: Steadham Acker, 
caught in the act of explaining how 
something should be done. 


BEAUTY: Dorothy Quackenbush, of 

TWA, carried off first honors in the 

contest held at the Birmingham Air 
Carnival. 
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LAW LAUGHS: 


Wiley Wright, Bu- 


reau regional inspector in the South- 
east, was pleased with the smooth 
running of the Birmingham Show. 





AIR LINE BOYS 
Delta (left) and 


First meeting of 


Directors of Non- 


Inc., was held in 


26th, under the chairmanship of 


Hawkins. Origina 





: Laigh Parker, of 

D. D. Walker, of 

Chicago & Southern, were among 

the airline representatives who went 
to Birmingham. 


the new Board of 
Scheduled Aviation, 
Los Angeles, May 


. 


lly formed 4s the 


“Independent Owners and Operators 


Association,” it w 


brevity and clarity 
more concise name 


should be sadopte 


Aviation, Inc.” 


Articles of incorporation 
name have been filed wit 
fornia Corporation Comm! 
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ON THE NOSE: Pilot Robert D. W. Vroom accepts the Hartford Times 


* E 
: Ree 
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Trophy from General Manager Francis S. Murphy. Vroom won the Connecti- 
cut Aviation Club’s Sky Cruise by estimating his flying time exactly between 


Providence and Hartford. 


Mr. Bertrand Rhine, attorney and di- 
rector on the board of this ngn-profit 
corporation association. Membership 
applications have been printed and 
members are now being enrolled, dues 
being $1 per year for associate mem- 
bers and $5 per year for active mem- 


The Licensed Airmen of America, operat- 
ing as a chapter of the N.A.A. with 
headquarters at the Plaza Hotel, Hol- 
lywood, reports a rapidly growing 
membership, largely as a result of the 
present move to organize non-scheduled 
aviation interests. The Licensed Air- 
men of America welcome all licensed 
aviation personnel into their ranks. 
y educational meetings are held. 
liason with the Bureau of Air 
is maintained, to receive the 
latest information, and to make sug- 
gestions concerning regulations. 


Cub Non-Stop Flight 


Newark-Miami and Return With 
Mid-Air Retueling 


PIYING A LIGHT PLANE non-stop from 
x to Miami and return sounds 
& “believe-it-or-not” but it has been 
ra secret of success was midair 
oy tad pang : a _ 
. ew light-plane records 

Were set in the eal ag : 
Cub § ship was a stock model Piper 
ad _ with a 24 gallon belly tank 
a 0-gallon reserve in the baggage 
amt, bringing the fuel ca- 
Be to 43 gallons. Engine was 
hp. three cylinder, dual ignition 
be Papoose. Pilots were Kenneth 
vlote and Glenn Englert, Piper test 


anne was at 4.06 A.M., May 17 
ding was at 8.00 P.M. May 19, 





with two nights passed circling the 
Jacksonville Airport waiting for better 
weather. Radio information was fur- 
nishel through the cooperation of East- 
ern Airlines and the Weather Bureau 
and a Lear receiver was used. 


Accident Report 


Beech Corrects Erroneous 
Newspaper Accounts 


ONE OF THE MOST UNFORTUNATE PROB- 
LEMS the industry has always faced is 
the readiness with which some news- 
paper men accept the colored accounts 
of eyewitnesses of airplane accidents. 


tion has 


to do likewise. 





All too frequently these impressions get 
into print and the public is misled. 
In an effort to correct the impres- 
sions produced by the erroneous reports 
of certain wire services in a recent 
accident, the Beech Aircraft Corpora- 
issued a statement to all 
Beechcraft owners, in advance of the 
report of the Department of Commerce. 
We wish to commend Beech for this 
action and to urge other manufacturers 
It is our hope that the 
true facts surrounding all aircraft acci- 
dents be circulated as promptly and as 
widely as possible. 





EXECUTIVE: Carl Wootton, who 
has sold both Cubs and Taylorcraft, 
is now vice-president (sales) and a 
director of Aeronca. His ambition 
is to push sales far beyond this 
year’s quota. 
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FISHING FOR FUEL: This method of refueling was used by Pilots Kress 
and Englert in their recent non-stop flight from Newark to Miami and return 


in a Piper Cub. 
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In all the history of aviation, no airplane 
has ever been selected for so wide a range 
of services as has the gallant Sikorsky S-43. 
Indeed, its versatility is today recognized 
in the four corners of the earth. For con- 
voy and patrol, this sleek amphibion is 
now carrying out its daily assignments with 
the U. S. Army Air Corps, the U. S. Navy 
Flying Fleet, and the U. S. Marines. In 
airline operations it is performing bril- 
liantly over thousands of miles of land 
and water routes in the Americas, the 
Pacific, Europe, Asia and Africa. While, 
in private flying, the S-43 is universally 
acknowledged the Number One Air 
Yacht of the world. Versatile . . . indeed. 


ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
BRIDGEPORT, CONNECTICUT - 
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jssurance Company Celebrates 
Tenth Anniversary 


Dave Beese and Reed Chambers, presi- 
dent and vice-president respectively of 
the United State Aviation Underwrit- 
ers, are celebrating their tenth anni- 
yersary on July 1. The founded the 
company and organized the correlative 
U. § Aviation Insurance Group in 


1928. 


Dof C Asks Fields 


m for Eight Southern 
Stetes Totals $44,494,450 


IMPROVED AND INCREASED AIRPORT 
FACILITIES in eight southeastern states 
will cost a total of $44,494,450, if the 
reommendation of the Airport Section 
of the Department of Air Commerce 
is approved. Figures for the eight 
states, and the recommendations, were 
presented by Maj. A. B. McMullen, 
chief of the airport section, during an 
Organization meeting of the South- 
eastern Aviation Conference held in 
Montgomery, Ala., recently. States 
affected by the proposal are Alabama, 
which would receive $5,797,750; Flori- 
da, receiving $5,676,300; Georgia, 
$8,222,100; Kentucky, $5,604,800; 
Lotisiana, $4,968,100; Mississippi, 
$4504,900; South Carolina, $4,767,600; 
and Tennessee, $4,670,900. 





REPORT CARD 


Wi dir School Developments 





Asticipating wider use of stainless steel 
in the aircraft industry, the Curtiss- 
Wright Technical Institute of Aero- 
nauties, Glendale, Calif., is adding a 
regular course in the fabricating of 
stainless steel. F. R. Shanley, chief 
eigmeer of the Curtis-Wright school, 
points to the present increasing use of 





stainless steel in aircraft, and to the 
particular characteristics of the metal 
which makes it desirable for use in the 
construction of large flying boats, as 
justification for intensive training in 
stainless steel manufacturing technique 
at this time. 


Most recent addition to the Parks Air 
College training fleet is a new Dart 
Model G powered by the 90-hp. Lam- 
bert engine. The order was placed 
after some 35 hours of test flying by 
students and instructors at the school. 
This purchase brings the number of 
airplanes in the Parks fleet up to 13. 


Latest addition to the curriculum of the 
Ryan School of Aeronautics, San Diego, 
is the Master Pilot’s Course especially 
planned to provide the advanced in- 
struction which is becoming increas- 
ingly necessary for pilots entering the 
commercial field. Besides the 176 hours 
of flight training and three months of 
ground school included in the regular 
Commercial Pilot’s course, the course 
provides 50 hours of additional flying, 
two months of Advanced Navigation 
and six months of Master Radio. Ex- 
ceeding requirmeents for the Instru- 
ment Rating, the Ryan Master Pilot’s 
course gives 25 hours of actual instru- 
ment and blind flying instruction. In 
fact, 10 hours of blind flying are in- 
cluded in the Commercial Course, even 
though not required for that grade of 
license. Navigation and Radio instruc- 
tion are under the direction of Lt. 
Comdr. Lloyd R. Gray, U. S. N. ret. 


Aero Industries Technical Institute 
has added a one year Aeronautical En- 
gineering Course to the Master Air- 
craft Mechanics Course. The former is 
conducted under the supervision of 
John K. Northrop, eminent engineer 
and designer, who in addition is a mem- 
ber of the Institute’s Executive Board. 

The new Aeronautical Engineering 
Course was laid out by the Executive 
Board (consisting of John K. North- 
rop; C. A. Van Dusen, of Consclidated, 
and Robert A. Gross of Lockheed) to 
fill a specific need in the industry for 
designers and draftsmen who have had 
practical experience combined with 
their theoretical training. 








AS OTHERS FLY IT 


(Continued from page 64) 





The other two big transatlantic boats, 
the Latecoere 631 and the S.E. 200, 
aren’t expected for about two years. 
They will gross about 65 tons (wing 
loadings will run about 42 bb.) and 
will have such gadgets as retractable 
wing floats and a retractable step if 
one can be doped out in time. . . . The 
Germans have not yet promised any- 
thing sensational for the North Atlan- 
tic this year—more catapulted survey 
flights look to be on the books. They’ve 
moved one of the Ha 139 seaplanes 
used on last summer’s survey flights to 
the South Atlantic mail run. . . . The 
Italian South Atlantic line will be run 
with three-engined CANT Z.509s, de- 
veloped from the Z.506 that made the 
survey flight. They are low wing float 
seaplanes cruising well over 200 mph. 
Since a lot more wood than aluminum 
grows in Italy, they have wooden wing 
and fuselage structures with plywood 
covering. 


Upward and onward with helicopters 
has some _ reputable designers’. in 
Europe pretty enthused. They all get 
very insulted when anyone hints that 
the progress from the flightless ver- 
tical-flight contraptions of a few years 
ago came mostly from looking at auto- 
giros. The two prize machines now fly- 
ing, the German Focke-Achgelis and 
the French Breguet-Dorand, both have 
rotor blades flexibly attached, and 
pitch control on the blades. If the en- 
gine quits they come down at safe 
speeds by autorotation. Rotor arrange- 
ment is different—the Focke-Achgelis 
has one on each side carried on out- 
riggers, while the Breguet-Dorand has 
an oppositely-rotating pair one above 
the other, with a device to keep the 
two rotors from tangling up... . Pres- 
ent performance isn’t very hot as far 
as forward speed goes, but all the 
designers claim that the type has in- 
herent possibilities of beating conven- 
tional airplanes. 





AIR TOURISTS: Participants in the Second N.A.A. 
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Air Tour resting at Shreveport, La. 
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Aircraft Armament 


(Continued from page 23) 





Total piston rod pull. .455 kgs. (1000 Ib.) 

Elevation —15° to plus 60° 

Traverse 360° 

Cadence of fire....150 shots per minute 

Weight of gun with mount and turret 
ready for installation 113.6 kgs. 
(250 Ib.) 

Recoil mechanism....Hydraulic Spring 
System 


Ballistics 

Weight of high explosive shell. .0,5 kgs. 
(1.1 Ib.) 

Weight of complete round..0,636 kgs. 
(1.4 Ib.) 

Weight of powder charge..24,3 grams 
(375 grains) 

Weight of clip with 5 rds. of amm. 
3,8 kgs. (8.2 Ib.) 

Muzzle Velocity....381 mps (1250 fps) 


Specifications of AAC 37 mm Aircraft 
Gun Type F 

Calibre 37 mm (1.457 in.) 

Length of gun in calibres 

Muzzle Velocity..823 m/s (2700 f/s) 

Weight of projectiles. .0.50 kilos (1.1 lb.) 

Weight of complete rd. of amm. 
0.78 kilos (1.72 Ib.) 

Length of recoil....381 mm (15 inches) 

Recoil pull 771 kilos (1700 Ib.) 

Weight of gun without supports. .199.5 
kilos (440 Ib.) 

Maximum rate of fire..100 shots per 
minute 

Overall length of gun, incl. length of 
OPPS 2.54 meters (100 in.) 

Maximum height of gun, bottom of cradle 
to top of ammunition hopper. .0.432 
meters (17 in.) 

Maximum breadth of gun..0.228 meters 
(9 in.) 


This gun in Type M (Fig. 5) is 
mounted in the nose or in the rear 
of the airplane fuselage. The can- 
non is traversed by means of gear- 
ing operated by a hand-wheel actu- 
ated by the gunner’s right hand, 
while elevation is done with the left 
hand operating another control wheel. 
The gun is fired with the left foot, 
the right foot operating a traversing 
brake. The gunner is seated facing 
the gun and sights through a right 
angle sight—the eye piece being lo- 
cated on the left trunnion of the 
gun and remains fixed with respect 
to the gunner’s eye—regardless of the 
position of the gun. The sight has 
a wide angle of vision and a magni- 
fication of two. It is equipped with 
a series of cross hairs for laying the 
gun for range and speed. The type F 
gun is similar to the type M being 


slightly longer in length. It is an 
excellent offensive weapon. 

The Madsen 20-25 mm. machine 
gun cannon (Fig. 6 and 7) is an 
air cooled, full automatic gun actu- 
ated by the explosive gases and a 
system of springs. The gun fires an 
explosive shell which has a high de- 
structive effect. At ranges of 2,000 
feet the trajectory of the 23 mm. 
shell is flat which increases the ef- 
fectiveness of the weapon for en- 
counters at high speeds. By using 
flexible belts for carrying the ammu- 
nition the weapon will fire inces- 
santly for as long as shells are avail- 
able—firing at the rate of 20 shells 
per second. The gun is fairly light 
and can be used as a fixed or flex- 
ible installation. It is a direct fire 
weapon. 


Data for Madsen 23 mm Automatic Gun 


Length of the gun with muzzle brake 
2000 mm 
Length of the barrel........ 1200 mm 
Number of grooves.. Z 
Rt CE COR oes ckd cece cewepe’ 36 cal. 
es ee 0.2 mm 
Width of grooves 
Force of recoil by automatic firing 
180 kg. 
Force of recoil by single shot..150 kg. 
WEE OE WR, 6. oc cccascvescceccsae ae 
Rate-of fire. ss03..5 03 360/400 rounds/min. 
Weight of cartridge............ 0.340 ke. 
Weight of cartridge link...... 0.035 kg. 
Weight of explosive shell (E.S.).0.173 kg. 
Weight of explosive charge.... 0.017 kg. 
Initial velocity about 675 m/sec. 


Projectiles for the A.A.C. gun are 
loaded with cast T.N.T., that of the 
Madsen with nitro-cellulose. Both 
shells carry a supersensitive quick act- 
ing fuse which fires the shell auto- 
matically if no hit is made. The 


A.A.C. fuse is “bore safe” and “det. 
onator safe” preventing premature 
explosion of the shell in the gun far. 
rel or by careless handling, Sines 
both guns are direct fire weapons 
projectiles are equipped with tracers 
which are visible by day or night, 

For offensive purposes, the plane 
should also be equipped with small 
bombs or aerial grenades which i 
should be capable of projecting upon 
enemy aircraft in much the game 
manner as the grenade from a trench 
mortar. Experiments with  salyo- 
bombing have been tried in this coun- 
try and abroad and is looked upon 
with great favour by European pow- 
ers. Bombing operations upon enemy 
aircraft are very effective providing 
the combat plane can rise above the 
enemy rapidly and retain this posi- 
tion. The former can then drop an 
“aerial depth bomb” upon the lower 
airplane. If a combat plane is pro- 
vided with a small bomb bay either 
in the fuselage, or just outboard in 
the wing to carry small aerial gren- 
ades its striking power and strate- 
gic value is enhanced, 

Proposals have been made from 
time to time on “aerial torpedoes”, 
that is, a plane built for the express 
purpose of flying it into enemy bomb- 
ers,—destroying both the bomber and 
the torpedo airplane. The pilot of 
such plane is to fly his plane ona 
straight course into the bomber, leav- 
ing by parachute just before collision. 
Besides being a haphazard method 
of attack, it is indeed a very costly 
one. It necessitates the recruiting of 
“suicide squads” since there is good 
reason to believe that a pilot may 
not get clear in time, or will be a 
tacked by enemy gunners while des 
cending by parachute. 
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Type FFS 20 mm. aircraft gun on Model AB-5 mount, by Werkzeug Ma ot 2800 
Oerlikon (Switzerland). Electro-hydro-pneumatic control. 470 rounds per min. 
f.p.s. muzzle vel. (Courtesy INTERAVIA) f 
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The Hydromatic quick-feathering propeller is now in regular 
use by American and United Air Lines... the first feathering 
propeller to go into scheduled air line service. It is also in 
quantity production for Pan American Airways, Northwest 
Airlines, TWA, Trans-Canada Air Lines, British Airways, and 
for the United States Army Air Corps. 

In addition to the advantages of quick-feathering, the 
Hydromatic propeller provides greater pitch range for nor- 
mal operation. Its basic design incorporates the proven 
hydraulic principle and the same rugged construction that 
have helped to make Hamilton Standard propellers the most 
widely used item of aviation equipment in the world. 


ton, 


HAMILTON STANDARD PROPELLERS 


EAST HARTFORD, CONNECTICUT 
One of the four divisions of United Aircraft Corporation 
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%& & K& Use of Stearman Primary Training equipment in the exacting pilot 
training program of the United States Navy is a valid endorsement of the 


serviceability these planes provide. The Navy, like the U. S. Army Air Corps, 





the Philippine Army Air Corps, the Argentine Naval Aviation Service and the 
Brazilian Army Air Corps, finds Stearman trainers particularly suited to the 
early training that develops skillful pilots for high performance tactical aircraft 


and large four-engine bombers and clippers. 











SS 








AVIATION 
July, 1938 


74 

















c Os 
STEARMAN AIRCRAFT Division oF BOEING AIRPLANE 


a ff sh 


“= @ @%o- to 2a we=«a« eile &ob & & 


for 
hat 
gin 
ass. 
ser 
Th 
aw 
whe 
It ; 
tot 
tion 
ind 


its 













Compact Maintenance 
(Continued from page 25) 
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a height that it is easily worked on 
from floor level. The propellers can 
be rotated for checking valve clear- 
ances by removing a board cover from 
a narrow pit in the floor. 

Our engine shop is divided into two 
sections; one for the overhaul of the 
engine and nacelle, and the other for 
all engine accessories. 

Quite a novel dolly was designed in 
the engine shop for handling these 
engine nacelles while they are being 
assembled, disassembled or in storage 
after run in. This dolly consists of a 
horizontal oblong frame mounted on 
four casters so that it is easily moved. 
To this horizontal frame is mounted a 
vertical frame on which are four 
lugs, spaced the same as the Lord 
mounts on the airplane firewall, to 
which the nacelle is fastened with 
pins. The vertical frame is hinged 
just above the horizontal frame, and 
can be folded so that the nacelle and 
engine crankshaft can be set in a 
vertical position. This nacelle dolly 
is universal, and has many uses. For 
example, when an engine nacelle is re- 
moved from the airplane for overhaul, 
it is attached to the nacelle dolly with 
the attaching frame vertical, and 
nacelle in a normal position. After 
being wheeled into the engine shop 
the oil tank and lines, and all rear 
mounted engine accessories are re- 
moved. The mounting frame is then 
hinged back so that the nacelle and 
engine crankshaft are vertical. In 
this position the engine is completely 
disassembled, the parts being placed 
om movable racks and sent to the 
cleaning department. 

The nacelle mount is left attached 
to the dolly and all necessary repairs 
made, With the nacelle mount still 
m the same position as when the 
“gine was disassembled, it is ready 
- the installation of a freshly over- 

auled engine. The overhauled en- 
ue to be installed is lifted from its 
‘ssembly stand by a hoisting eye 
screwed to the nose of the crankshaft. 
bee ngine assembly stand is rolled 
“a and the dolly with nacelle mount 

1 home sti the suspended engine. 
te the a. owered into and attached 
ec ae 7 - While in this posi- 
alee, — stack and all air 
Payee’ ubes are installed, and then 
its iain mount is hinged back to 

a! position with mounting 


frame vertical, and crankshaft hori- 
zontal. All rear accessories and oil 
tank plumbing are now intalled. The 
nacelle is then wheeled out and re- 
moved from its dolly and installed on 
the test stand for run in. After being 
run in, it is removed from the test 
stand and again attached to the 
nacelle dolly and placed in storage 
until it is needed for installation. 

The test stand on which the engine 
nacelles are mounted for run in has a 
fire wall equipped with Lord mounts, 
Cannon plugs, and controls, just the 
same as the fire wall on the airplane. 
It is also equipped with battery, gen- 
erator control box, standard set of 
engine instruments and controls, so 
that the operator has complete control 
and check on the operation of the 
engine while it is being run in. Nec- 
essary graduated tanks are installed 
in order to get correct reading on 
fuel consumption. It is on wheels, and 
is towed out well away from the shop 
and offices, so that the noise is never 
objectionable. 

While operating older equipment 
previous to the purchase of our pres- 
ent Electras, it was the thought of the 
men in our instrument shop that it 
would be possible to eliminate failures 
and also get better service out of 


the flight instruments if they were 
checked for calibration at closer regu- 
lar intervals. With this thought in 
mind when our Electras were ordered 
from Lockheed, we had them group 
the flight instruments on a separate 
panel in the center and attached di- 
rectly to the main panel. All connec- 
tions to these instruments in the back 
of the panel are grouped in such a 
way that they are easily connected or 
disconnected. The instrument depart- 
ment keeps a spare flight panel in 
stock, serviced and ready to use. 

At every regular 80 hour check, the 
flight panel is removed and the spare 
panel installed. The removed panel 
is taken to the instrument shop and 
all instruments checked for calibration. 
If found out of calibration or any 
strange noises are noticed in the 
gyro instruments, they are removed 
from the panel for overhaul, and are 
replaced by spare instruments held in 
stock. The serviced flight panel is 
then returned to stock, ready for in- 
stallation in the next airplane when 
it comes in for its regular service check. 

In case of reported inaccuracy of 
any instrument in the flight group 
while a ship is making a regular 
flight, the spare panel is installed in 
the airplane when it makes its regu- 
lar stop at St. Louis. It is possible 
with this installation, as it is made, 
for two men to exchange flight panels 
in ten minutes, and the airplane con- 
tinues its regular flight on schedule 
without a mechanical delay. 





Crankless Engine 


(Continued from page 39) 





per square inch pressure in the four 
cycle execution. During the tests, oil 
consumption as low as .015 was ob- 
tained in spite of several oil leakages 
which will be remedied in a second 
design. 

It is believed that the weight of 
power plants of this design will not 
exceed 70-75 per cent of conventional 
radial engines of the same power, and 
thus far evidence has been obtained 
to fully substantiate this statement. 
These figures will include radiator and 
cooling liquid in the liquid-cooled 
executions. 

Measurements were also made of 
the heat rejected through the cooling 
jackets resulting in readings equiva- 
lent to 40 per cent of the brake horse- 
power. This is unconventionally low 
and is approximately % of the rejection 
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observed in engines of the four stroke 
cycle variety. 

The reasons for the low weight of 
these engine designs lie in the com- 
pactness, the great specific output, and 
the lack of a great number of highly 
stressed moving parts. Its low heat 
rejection is responsible in part for 
the low fuel consumption obtained and 
for the small size required for a radia- 
tor when liquid-cooled. 

In this development great credit 
must be given to the staff of the 
Engine Laboratory of the Massa- 
chusetts Institute of Technology and 
particularly to Professors C. F. and 
E. S. Taylor in charge of that De- 
partment. Designs were prepared un- 
der their guidance and their assistance 
is considered one of the main factors 
in the success of this development. 
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Hydromatic Propeller 


(Continued from page 29) 





board side in the dome G, through 
ports K and J, into the oil supply 
pipe D, and back into the engine 
lubricating system. As the piston 
moves out, the blades move to a higher 
pitch, and the motion is finally stopped 
by the rotating cam coming against an 
adjustable mechanical stop (not shown 
in the sketch) set for the fully feath- 
ered position of the particular blade 
design being used. With all motion 
stopped and the feathering pump still 
functioning, the feathering oil pressure 
builds up until it reaches 400 pounds 
per square inch, at which point a pres- 
sure cut-out switch opens the electrical 
circuit operating the pump by de-ener- 
gizing the solenoid holding the cock- 
pit solenoid switch in. With the 
blades feathered, engine rotation is 
stopped and consequently the blade 
centrifugal twisting moment and en- 
gine oil pressure have dropped to zero, 
and the blades remain in the feathered 
position. The feathering takes an av- 
erage of 9 seconds. 

To unfeather the blades, the pump 
is again started and permitted to build 
up a pressure greater than 400 lb. per 
sq.in. simply by physically holding the 
cockpit solenoid switch closed (see 
Fig. 2). At approximately 500 to 600 
Ib. per sq.in. pressure, the force at Q 
at the base of the distributor valve 
in the propeller is great enough to 
force the distributor valve out, com- 
pressing spring R, and the valve moves 
toward the position shown in the bot- 
tom view of Fig. 1, disconnecting the 
engine oil system from the dome. The 
oil from the pump starts to fill up the 
dome on the outboard side of the pis- 
ton through ports S and K as the dis- 
tributor valve moves out, and this oil 
starts pushing the piston in, unfeather- 
ing the blades. The oil on the inboard 
side of the piston is forced through 
F and J into the engine. 

The unfeathered propeller in an air- 
plane moving through the air starts 
to windmill. When the engine reaches 
a reasonable r.p.m., the cockpit sole- 
noid switch is released by the pilot. 
The propeller continues to windmill, 
cranking the engine, and it is thus 
possible to start the engine running 
again. The moment the feathering 
pump stops, the spring in the cut-out 
valve in the governor disconnects the 
feathering pump line from the pro- 
peller and places the governor back 
into the system, and the propeller runs 
again at the speed for which the gov- 


ernor is set by the pilot in the cockpit. 

The Hydromatic propeller during 
normal constant speed operation re- 
quires two simultaneous sources of oil 
supply, one being oil from the constant 
speed control booster pump and the 
other being oil under normal pressure 
from the engine oil system. Referring 
to Fig. 1, oil from the constant speed 
control pump A is permitted to enter 
the hollow drive gear shift B of the 
governor and thence to the propeller 
shaft when the engine is turning faster 
than the speed for which the governor 
is set by the pilot in the sockpit. Gov- 
ernor oil is thus metered at the top 
port of the drive gear shaft, and 
enters the rotating propeller shaft by 
means of the oil transfer rings C. It 
then follows the same path described 
above, for the oil during the feathering 
operation, to the inboard side of the 
piston. 


Ar THE SAME TIME, oil from the en- 
gine lubricating system under normal 
engine oil pressure enters the propeller 
mechanism through the supply pipe D 
in the center of the propeller shaft, 
and reaches the outboard side of the 
piston through ports J and K. 

The governor oil pressure builds up 
until it exerts a force greater than the 
sum of the forces which oppose motion 
of the piston outward into the front 
of the dome. These forces are: 

1. Engine oil pressure times the ef- 

fective piston area. 

2. The net blade twisting force con- 
sisting of the blade centrifugal 
twisting moment modified by the 
aerodynamic twisting moment. 

. Friction of the moving parts of 
the propeller mechanism. 


The net blade twisting force is 
transmitted from the blade gear seg- 
ment L to the rotating cam M, and 
through the cam rollers N acting in 
the slots of the rotating cam, to the 
piston. 

The blade centrifugal twisting mo- 
ment is a moment acting on the pro- 
peller blade around its longitudinal 
axis in the direction of a decrease of 
blade angle. It is the result of a 
force couple consisting of the result- 
ants of components of centrifugal 
force acting on the mass of the pro- 
peller blade on either side of the 
blade’s longitudinal axis. The aero- 
dynamic twisting moment is usually 
opposite in direction to the blade cen- 
trifugal twisting moment, being caused 
by the position of the resultant center 
of pressure of the airfoil section of 
the blade in front of the center of rota- 
tion of the blade (the blade’s longitud- 
inal axis). In normal level flight this 
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a 


aerodynamic moment is relatively gg Ml 
in magnitude. “a 

When the governor oil pressur 
builds up to a value of force on wm 
piston just greater than the sum a 
these three forces, the piston starte am 
move out toward the front of gam 
dome, and engine oil in front of #am 
piston is displaced back into the eum 
gine lubricating system. This outwanle 
movement of the rotating cam jue 
creases the pitch of the blades ang” 
the engine speed is thus slowed down. 
As the engine slows down to the speed 
for which the constant speed contra | 
is set, the pilot valve in the governgpus 
descends to the position shown in fem 
top section view of the governor jam 
Fig. 1, thus shutting off the top por 
of the drive gear shaft and cutting of 
the supply of governor oil from them 
booster pump to the propeller, The oil © 
under pressure from this pump, fm 
course, then goes through the reliefs 
valve back to the engine, and the 
propeller runs on speed. ; 

Should the engine r.p.m. fall belowes 
the speed for which the governor im 
set, the pilot valve in the governor 
descends still further, opening the bot 
tom of the drive gear shaft to dram 
Engine oil in the dome at the ou ™ 
board side of the piston is alwaygum 
during normal propeller operation es 
under pressure from the action of the” 
engine oil pump. This pressure acieum 
as if a spring were placed between the @ 
outer end of the piston and the front 
of the dome, the spring, however, hav 
ing the unusual characteristic of ef 
erting a constant force regardless of 
the amount of its compression. The 
blade centrifugal twisting moment, 
aided by this “spring” force, moves the 
piston inward overcoming friction and 
the back pressure existing in pushing 
governor oil back through the govet 
nor to drain. As the pitch of the 
blades thus decreases, the engine speed 
picks up and the pilot valve in the 
governor is raised, closing off the 
drain through the drive gear shaft just 
as the engine reaches the speed for 
which the governor is set. 

It should be noted that the relief 
valve in the governor is s0 inter- 
connected with the engine oil system 
that the relief valve is held closed 
by the force of the relief valve spring 
plus the engine oil pressure force on 
the relief valve, whatever this may be 
Thus, the effect is to provide a maxi 
mum pressure differential across the 
propeller piston equal to the reli 
valve spring setting, and the effects on 
the operation of the propeller of varie 
tions in engine oil pressure in any one 
engine or between engine type are 
eliminated. 





ly smalf 


pressure 
on the 
sum of 
tarts to 
of the 
of the 
the en- 
outward 
am in 
les and 
d down. 
1e speed 
control 
overnor 

in the 
rnor ip 
OP port 
ting off 
om the 
The ofl 
mp, of 
e relief 
ind the 


1 below 
rnor is 
overnor 
the bot- 
) drain. 
he out 
always, 
eration, 
; of the 
ire acts 
een the 
e front 
or, hav- 
of ex- 
less of 
1, The 
1oment, 
ves the 
ion and 
yushing 
govet- 
of the 
¢ speed 
in the 
off the 
aft just 
ed for 


, relief 


inter- 


’ e. “ugh. ae 


Me: 


THE SHY SOUE 
IS ENTHRONED....... 


Reflecting the greatest engineering effort ever 
directed to building a vehicle for land, sea or 
air, the DC-4 takes its place as Sovereign of the 
Skies. With new comfort, speed and safety, for 42 
passengers and crew of five, this world’s largest 
commercial land transport represents the pooled 
experience of Douglas and five major airlines. 
Douglas Aircraft Co., Inc., Santa Monica, Calif. 


DOUGLA: 


WR LINES .. TWA... AMERICAN AIRLINES, INC... EASTERN AIR LINES... PAN’ AMERICAN AIRWAYS 
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The cabins of this great DC-4 plane 
as well as those of the 74-passenger 
Boeing-Clipper are finished with 
“USP” FLEXWOOD—thin veneers 
mounted on fabric for almost weight- 
less interiors. The fuselage nose of the 
DC-4 is constructed of WELDWOOD. 
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AIRCRAFT PLYWOOD 


eee MADE WITH 
A KEEN SENSE 
OF RESPONSIBILITY 


WELDWOOD AIRCRAFT PLYWOOD is 
manufactured at our Algorna, Wis. plant 
by an organization with more than 50 years 
experience in the production of fine ply- 


wood. 


Our skilled craftsmen have handed down 
their priceless experience from father to 
son since the very beginning of the aircraft 
industry in the United States. This knowl- 
edge, coupled with the scientific control 
of modern precision machinery, yields an 
unassailable technical product in a field 
where reliability is of first importance. 


WELDWOOD is manufactured from log to 
finished product by one organization em- 
ploying skilled northern workmen, every 
step in production under direct, unified 


control. 


WELDWOOD is available in hollow-core, 
light-weight construction, ARMORPLY 
(metal-covered panels), flat sheets in any 
size, thickness or construction and in sheets 


curved or formed to specifications. 


UNITED STATES PLYWOOD CORPORATION 
EXECUTIVE OFFICES: 616 West 46th Street, New York, N. Y. 


MILLS: Algoma, Wis. © Birchwood, Wis. ® Seattle, Wash. ® Orangeburg, S. C. 


BRANCH OFFICES AND WAREHOUSES: Baltimore * Boston ® Brooklyn ® Chicago ® Cincinnati © Cleveland ° Detroit ° Los Angeles 
Newark © New York @ Philadelphia © Rochester ® San Francisco °* Seattle 
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Gigantic 65,000 pound Douglas DC -4 
takes off easily as four engines develop 
5,600 h.p. This $1,500,000 skyliner has a 
pressure cabin for stratosphere flying, and 
every convenience for passenger comfort. 





A milestone in the history of heavier-than-air craft 
is themew Douglas DC-4! Today the aviation 
industry... and its suppliers... salute this new giant 
ship, It combines'speed, safety, and comfort in flying 
undreamed of a few years ago. 


“HI-FATIGUE” CABLE ON CONTROLS 


The Macwhyte Company is proud of the part their 
cable plays in the everyday operation of this new 
sky liner. Connecting the all-important controls are 
Macwhyte Hi-Fatigue Cables. As modern, as reli- 
able, and as smooth in operation as the ship itself. 

More manufacturers and airlines today are using 
Macwhyte ““Hi-Fatigue’’ Cable and Tie- Rods than 
ver before. They must be sure of the equipment 
they buy; that’s why they choose Macwhyte. 








EQUIPPED WITH MACWHYTE 


Why. ” AIRCRAFT 
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OM © 
1x19 a 7x7 ogo lw: , 7x19 
Non-Flexible J Flexible CAGE Extra Flexible & 
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658 
Macwhyte Hi-Fatigue Aircraft Cable is available in both PREformed 
and Non-preformed—tinned, galvanized or stainless steel. 








MACWHYTE TIE RODS @ S::camiine 
Macwhyte Tie Rods like Macwhyte Aircraft © Square 


Cables, conform to all A-N specifications. @ Round 





MACWHYTE COMPANY 


KENOSHA, WISCONSIN 


Specialists in the manufacture of Cable, Tie Rods and Braided 


Wire Rope Slings for aircraft 


MAcwHyTE| L_ AUGge 


~~ TRIRCRAFT CABLES 
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hrough .thesa portals pass future man- 
power for the aircraft tidustry--men first 
carefully selected, and then equipped with a su- 


pertor training...so that they may enter the indus- 





try as competent craftsmen and engineers. 


EXECUOUREVE HOA ED 

JOHN*K. NORTHROP 

ident, The Northrop Corporation: 

iglas Aircraft Company. Inc. 
A. VAN DUSEN 

t, Consolidated craft Corporation 
ROBERT E. GROSS 

t, Lockheed Aircraft Corporation 





The Executive Board directly supervises the policies, 


management, and operation of this institution. 





ENTRANCE REQUIREMENTS—LIMITED ENROLLMENT 
Descriptive Literature on Courses Available 


Acro Inpuvtrieys Tecunicat Institute 






























AIRCRAFT RADIO 
BEACON-COMPASS RECEIVER 


FLIGHT INSTRUMENT 
MODEL CB-3 
SEALED AND GUARANTEED FOR ONE YEAR 


The new Pyle-National interior wing position 
light is standard equipment on the Douglas 


aha 


> 


WEIGHT 





Be -4. This li is installed flush with the 

ie 194 TO 420 aS 4. This light is installed flus ne 

f 12 LBS. wing surfaces, and uses a 12 volt c. p. 
KILOCYCLES 


The landing lights and position lights 
on the Boeing Clipper are also supplied by 
Pyle-National. 


The PYLE-NATIONAL COMPANY 


1334-58 North Kostner Avenue, Chicago, I. 
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Write for Bulletin ) 


Makers of Aircraft Radio for the Past Ten Years 


RADIO FREQUENCY LABORATORIES, INC. 
BOONTON, N. J. 
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The NORMA-HOFFMANN line of 108 distinct series 
and over 3000 sizes affords PRECISION BEARINGS of 
time-tested reliability —for engines (including super- 
chargers), engine accessories, control apparatus, in- 
sruments, radio equipment, cameras, and landing field 
quipment.* * * * Write for the Catalog. Let our 


engineers work with you. 


This 41-ton giant of the air—the largest 
airplane ever built for any of the world’s air- 
ways—marks another milestone in aviation 
progress. Built for trans-oceanic passenger 
service, it naturally incorporates all that has 
been proved dependable in aviation’s past 
experience. * * * * Therefore, as would be 
expected—based upon performance records— 
NORMA-HOFFMANN PRECISION BEARINGS 
are used at many vital points throughout the 
ship—in the controls, and in the Sperry, Pio- 
neer and Kollsman instruments. * * ** “Where 
the bearings must not fail’’—on land, at sea, and 
in the air—NORMA-HOFFMANN is the choice 


of engineers, designers, builders and owners. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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n 1910, flying over a city in 
I an airplane came under the 
heading of “Hazardous.” It was 
believed that heated air cur- 
rents from the streets might 


cause disaster. 


But Robert Latham, a 
Frenchman, quelled all doubts 
by soaring over the city of 
Baltimore, Md., for almost an 
hour on November 7, 1910, and 
captured the prize of $5,000 


offered by the Baltimore Sun. 

Thus was disproved the “city 
hot air” theory, and today air- 
mail and passenger planes fly 
over every city in the country. 

From the time the Wright 
brothers, with a small gasoline 
engine, furnished an effective 
power-weight ratio, engineers 
concentrated on improving 
engines and fuels so that avia- 
tion could continue to do the 
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“things that couldn’t be done.” 

But the job is not finished. It 
may never be, because research 
admits no limits. Ethyl enge 
neers are working continuously 
with aviation engineers in the 
development of fuels and @ 
gines that will play amajor pat 
in establishing new world fe 
ords that are to come. Ethyl 
Gasoline Corporation, Chryslet 
Building, New York, New York. 








EQUIPPED WITH THE COMPLETE LINE 


°° honeet 
“KUTOSYN” REMOTE INDICATING 
INSTRUMENTS AS WELL AS FLIGHT 


AND NAVIGATIONAL INSTRUMENTS 


AN SIX thousand eager horsepower lift and speed the new 
Boeing Clippers, the world will watch one of its’ most 
inspiring examples of-real pioneering. And true to their 
name and reputation, Pioneer instruments will be shar 
ing the pioneers responsibility. These magnificent flying 
boats — larver than the caravels of Columbus which 
ploughed their faltering way so slowly over water —are 
exactly as sure of their func oe and speed, and height 
and course, and flying position, as their generous: equip 
ment of Pioneer precision instruments permits — and 


that is as close to perfection as science has achieved 


PIONEER INSTRUMENT COMPANY, INC. 
BROOKLYN, NEW YORK 
\ ubsidiar of the Bendix Aviation ( orporation) 


AVIATION 
July, 1938 


83 


ed el ie ce chi chiki 


d 
P| 





aie 


—_— 
on 


ree smelt 


ioe Sen uti hs 


PRI ORS REA SE 

















= —* 
ae rele capes ety = Fae a 


Geisists cin oH 















x ai 
<3 
Poss oe 


Ral 
Tf Yabep int 






2 A es ee 
te 


ey 
fone she 


ae ‘ 
ee eee 





S’ DEPENDABLE ROMEC FUEL PUMPS x: D-4 












In choosing ROMEC Fuel Pumps exclusively 
for their Twin-row Wasp engines, on the 


DC-4's, Douglas has expressed preference for 
the ultimate in DEPENDABILITY. 


Boeing's new Giant Clipper is also equipped 
with ROMEC Fuel Pumps. 


ROMEC PUMP COMPANY - 


West Coast Representatives: 
BENDIX INSTRUMENT CoO., INC. 
Los Angeles and San Francisco 









This exclusive adoption of ROMEC Fuel 
Pumps on the DC-4 is the result of building 
ROMEC Pumps to a rigid standard of ex- 
cellence. Adopt ROMEC Fuel Pumps now 
and be assured of uninterrupted perform. 
ance. 


e ELYRIA, OHIO - U.S.A. 


Sole Export Agents: 
AVIATION EQUIPMENT AND EXPORT, INC. 
25 Beaver Street, New York City 
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Greater Safety . . . Faster Opening 
No Blanketing . . . No Fouling 
No Snaking . Greater Wearing Comfort 


SWITLIK 


SAFETY CHUTES 


@Since 1930, we have furnished 57% of all the rachutes 
purchased by the U. S. Air Forces. All these parachutes were 
constructed accordance with Army Air Corps, Navy Depart- 
ment or our own specifications. 


The exclusive safety and comfort features of nt sow Chutes, 
their absolute infallibility, their ommeneness, 5 hter weight, 
and quality of materials and workmanship rightly establish 
them as the oe safety chute. Every aire av@ilable for 
all commercial and military p Cg age Switlik Chair Chutes 
for cabin planes now installed by the plane builder before 
delivery to you. Send TODAY for your copy of bulletins and 
catalogs. 
& 


Manufactured under Approved Type Certificates awarded 
by U. S. Dept. of Commerce. 





) 
CHUTE & EQUIPMENT CO. 
DYE STS. . sa TRENTON, N. ay 












SOLAR 
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There is no substitute for experienc: 









4400 MANIFOLDS 


built by 


SOLAR 


. illustrating how full co-operation with the 





engineering staff of aircraft and engine mat 
ufacturers permits SOLAR to bring a wide 
experience to every problem . . . to func 
tion as an integral part of their organ 
zation, creating added EFFICIENCY and 
ECONOMY in manufacturing. 













LINDBERGH 


ON AMERICA’S 
LARGEST AIRPLANES 


It’s a real job for tires and running gear— 
easing to earth the U.S. Army’s giant new 
XB-15 Boeing Super Fortresses — cushion- 
ing 30 tons of fast-moving war machinery. 
These giant ships, America’s largest mili- 
tary aircraft, are equipped with Goodyear 
airplane tires, tubes, wheels and brakes. 


IN RUBBER 


ON YOUR NEW SHIP SPECIFY GOODYEAR AIRPLANE TIRES AND BRAKES 
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Ready ANYTIME to Fly 
ANYWHERE ... 


Your EDO-equipped plane—conveniently poised 
at your doorstep—waits to whisk you on swift 
wings wherever business or inclination lead. To 
the city and back; to resorts, waterside homes, 
remote wilderness or shore spots otherwise inac- 
cessible. No airports limit your freedom, for your 
landing-fields are wherever water is found. EDO 
FE [ oy-Wi S Fleats can easily be substituted for wheel-gear, 
and are made in standardized sizes to fit every 
popular make of ship. Write for detailed informa- 
tion and helpful seaplane base data. 


EDO AIRCRAFT CORPORATION 
4O2 Second St., College Point, L. I., N.Y. 


DESIGNERS . Aller on BUILDERS 


SERVICE- eel 


DIES - JIGS - FIXTURES - SPECIAL MACHINERY 


THE FACILITIES OF OUR EXPERT CRAFTSMEN AVAILABLE TO EVERY BRANCH OF AVIATION 


The J.C. ULMER co. Write for Information 1791 E. 38th i Cleveland, Ohio 


When. you want Men 


put your.advertising for them on 
the same basis as other publicity. 


If you want competent and efficient executives 
or assistants, experienced in the field served by 
this journal, you will naturally find the keenest 
and most progressive men in the industry 
among the readers of this paper. You can 
get their attention through a Position Vacant 
advertisement or possibly find the man you want 
among the Position Wanted advertisers in 


AVIATION “CLASSIFIED” 


BxAx30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 


WELLINGTON SEARS COMPANY fiw one citi 


Si ae CPR REE ec SRR RACERS Tg 
> ~— a = > * a diguhiot ty —— 


te COMPLETE OWNER SATISFACTION j is 4 
soundest reason for any product ' ‘rating your 
sincere interest. DART owners say—''In both 
performance and quality the DART-G is far beyond what 
its popular price indicates." Private Owners and Com- 
mercial Operators requiring a practical, safe and eco- 
nomical airplane for all types of flying should see the 
DART first— 


Write for descriptive literature... . 
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ARADIO 


YSTAL CONT ROLLED RECEIVER 


SHE R3AB Receiver has proved to be the finest air- 
“graft receiver on the market, regardless of price. It 
isthe first crystal receiver which can be plugged in for 
frequency. The R3AB has a wide range of flexi- 
silty. It combines in one unit a beacon, broadcast and 
communication receiver; covers the 200 to 400 KC low 
ey band, the 670 to 1750 KC broadcast band 
(which takes in most of the entertainment broadcast band 
and includes the 1600 to 1700 KC police frequency 
hand). The communication band covers 2900 to 6500 KC. 


The tuning section is separated from the amplifier sec- 
tion, This has reduced the size and weight of the tuning 
unit and has eliminated all remote control apparatus, 
tuning heads, mechanical shafts, etc. These improvements 
haye reduced weight, bulk and cost and insure better 


resettability. 


% 


LEARADIO 


RECEIVER R3AB 


The R3AB Receiver is guaranteed to equal or better the following perform- 
ances: Sensitivity—better than 2 microvolts for 50 milliwatts output at all 
frequencies. Signal to noise ratio—better than 10 to 1 at all frequencies at 
rated sensitivity. Selectivity—10 to 15 KC band widths at 60 DB down. 
Power output—500 to 1000 milliwatts. No overloading occurs up to 2 volts 


input, 


A special feature of the R3AB Receiver is the crystal holder plug provided 
on the face of the receiver with a crystal switch. This allows crystal locked 


reception of any frequency on any of the three bands. 


The total weight of the entire unit is 12 pounds, including cables. 


LEARADIO UT6 Right : 
SIX-FREQUENCY 
TRANSMITTER 


it furnishes the pilot a simple, light 
80 to 40 watt transmitter suffi- 
to provide transmission on four 
six frequencies. Extremely compact, 
eontrolied and light in weight (30 Ibs. 

with cables). Installation very simple 

permits complete pre-tuning at our plant 
shipment. No adjustment necessary when 
; Connect it only to ship’s battery and 
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Above: 


LEARADIO UNIHAND REEL 
AND AUTOMATIC SPRING 
LOADED FAIRLEAD 


Here is something entirely new in 
antenna systems for aircraft—designed 
to meet the operating problems in- 
volved—a reel that can be operated 
with one hand. Simple, foolproof and 
reliable. it is designed to prevent loss 
of weights, to insure better transmit- 
ting range and improved reception. 
The fixed antenna may be automatical- 
ly connected to the transmitter for 
short range communication when the 
trailing antenna is fully retracted. This 
provides excellent § transmission for 
takeoffs and landings. 





@ Ask for further information on the items illustrated 
as well as the Learadio ARC5 Radio Compass and 
Direction Finder. May we suggest that whatever your 
requirements for aircraft communication or direction 
finding equipment, you investigate the LEARADIO 
line before deciding. We carry a complete line of 
tuning units, insulators, wire, switches, relays, etc. 





Above: 
LEARADIO T30AB TRANSMITTER 


Engineering, Installation and Service on all types of aircraft radio 


eee te LEAR DEVELOPMENTS 


INCORPORATED 


AB it provides a 20 to 30 watt 
receiver weighing only 22 pounds 
advanced well proven design 

3 Utmost performance, minimum 


ROOSEVELT FIELD 
Export Dept., 17 State Street, New York, N. Y. Cable Address: LEARVELOP 
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MINEOLA, L. I., N. Y. 








FLEETWINGS does it again.. 


LAE EE IE TE 
FLEETWINGS HYDRAULIC SELECTOR VALVE 


for Retracting Mechanisms 


Pioneers in many phases of aircraft development, FLEETWINGS adds 
a new laurel to its list of achievements —the FLEETWINGS 


HYDRAULIC SELECTOR VALVE —a revolutionary contribution to 
aeronautics for hydraulic operation of retracting and extending 
mechanisms for landing gear, tail wheels, flaps and other parts 
requiring folding or movement. 
Unequalled for simplicity of operation and range of application, the 
FLEETWINGS HYDRAULIC SELECTOR VALVE is available in a 
three unit type for taking care of three separate hydraulic systems 
and can be made to special order for either one, two or four 
separate systems. 
In lock position it provides for hydraulic locks on the movable 
mechanism and unimpeded low pressure circulation of the hydraulic 
fluid from the pressure source through the valve and up to a reser- 
voir. A simple 60 degree twist of a handle will complete any desired 
operation of any one of the movable systems involved. On comple- 
tion of the movement a return 60 degree twist will again provide 
hydraulic lock and unimpeded circulation of the fluid. And it weighs 
only 4/2 pounds! 
W rite in for complete details 


=FLEEETFWINGS— 


INCORPORATED 
BRISTOL PENNA. 


BERRYLOID 


AIRCRAFT FINISHES 


© WALKERVILLE * 





BERRY SROTHERS «x PAINTS © VARNISHES @ ENAMELS @ LACQUERS * DETROIT, MICH. 
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PATENTED 
U. & AMD FOREIGN COUNTRIES 


SIMPLICITY -:- SPEED -:- SAFETY 


RC RAFT COM? fem OZUS FASTENER CO., INC. 
B DIN pRipet wie BABYLON, N.Y. 


oe European Representative me 
Thos. P. Headland, Ltd., 164-168 Westminster Road, Londog,, England 


LONG ISLAND CITY, N. Y 


ARTS FOR AIRCRAFT 


ment and leading “manufacturers 
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AMERICA'S 
FIRST AIRCRAFT 
INSURANCE GROUP 


Is 


10 YEARS OLD 


TODAY 


UNITED SATE AVIATION CINDERWRITERS 


INCORPORATED 


U.S.A.1.G. 


80 John St. 724 So. Spring St. 
New York, N. Y. Los Angeles, Calif. 

















Do you know that... 


each month our subscription depart- 
ment receives more than 150 requests 


for “back” issues of AVIATION. 


2, i? 2%, 
Y Y yy 


If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of know- 
ing in advance just how many of our 
newsstand readers will “miss” an 
issue. 


|| a | 


* &¢ © 
But We Do Know—that each of 
these requests indicates a reader has 


“missed” just the issue he could 
make valued use of. 
TY Insure your receiving AVIATION regu- 
larly by filling in the coupon below, 
Bt POCeoeooocesccsccscsccesccosesesescoee 


ead oe St., New York City 
my check for $3.00. Send me Aviation for one full year. 





HENSCHEL FLUGZEUG-WERKE A-G. 


BERLIN-SCHONEFELD - TELEGRAMME: HENSCHELFLUG BERLIN 
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BUSINESS OPPORTUNITIES 


SAVOIA-MARCHETTI 125 Kinner, ship and 
engine first class ape $1,500.00 cash. Trades 
accepted. Meinke Eldred Flying Service, Lost 
Nation Airport, Willoughby, Ohio. No. 1 


LATE ’37 DELUXE GULL WING STINSON 
Lycoming 245. Automatic rocker-arm lubrica- 
tion, Positively like new. 180 hours since 
leaving factory. Never scratched or cracked. 
In addition to standard equipment, R.C.A. re- 
ceiver, extra head-sets, Lear 30 watt transmitter, 
both waneane. Soe fixed transmitting antennas, 
Pioneer and olsman sensitive altimeters, flight 
clock, rate of climb, bank and turn, £0 
compass, artificial horizon, thermocouple head 
temperature, air temperature gauge, starter, 
paseaee, transmitting genemotor, special blue 
eather upholstering, lux automatic fire ex- 
tinguisher, two Irving seat chutes, large gas 
t » landing lights, flares, electric control- 

le peqpeiier, and-rubbed blue and cream 
finish, ill sell with or without extra equip- 
ment. Bargain, will trade. Stoner Mfg. Corp., 
Aurora, Illinois. No. 2 


TAYLOR CUB E-2: Late 1934; slightly 
cracked. Price $250.00. A 
Southold, L. I., New York. Janes F 5 


KELLETT AUTOGIRO—210 H. P. Continental 
motor—five hours since top overhaul—Relicensed 
to May first, thirty-nine. Further information 
on request. Herman Schram, 2 Broadway. 
mm 3: SS No. 4 























Planes, Engines and Parts For Sale—Products—Services 





ONE CURTIS ROBIN OX 5-cabin, 3 place. 
Licensed, recently overhauled, new paint, very 
good condition. Cheap. Price F. O_” Love 
Delton Airport, Lake Delton, Wis. Write for 
afticulars. R. M. Hines, Dellview sriocel, 
ake Delton, Wis. No. 5 
ENGINE MOUNT and oil tank for J-5 Travel- 
air, cowling for J-5 Travelair. Taper Wing 
Waco Damaged. Speed wing Travelair dam- 
aged. Parts for 12-Q sport Travelair. Waco-10 





parts. Travelair 2000-4000 parts. -5 engine 
ag Kingsville Cabinet Shop, inggr™e, 
oO. oO. 





WE ARE OFFERING for a limited time only, 
a Free, complete Transport Pilots Course, with 
every mew Menasco or Con inental powered 
Aeronca purchased from St. Joseph School of 
Flying, Dept. A, Municipal Airporc, ot. jusepn, 
Missouri. No. 7 
OXS AMERICAN EAGLE, Licensed to April 
1939. Completely millerized motor, dual con- 
trols. Fabric and appearance good. $350 buys 
this ship. L. E. Schroeder, 4551 Ray, St. 
Louis, Mo. No. 8 
AVRA-AVIAN. $400.00 in excellent flying con- 
dition, air wheels, compass, new engine heads, 
extra propeller. Licensed to Sept. 1938. E. B. 
Gorham, 3439 Drummond PI., Chicago, ba . 
oO. 
REARWIN: 1936. LeBlond 70, brakes, carbu- 
retor heater. Airplane and motor in beautiful 
condition. Write or wire Rearwin Airplanes, 
Kansas City. o. 10 
CURTIS JR. Just relicensed. New prop., 
winter enclosure, very clean, always hangared, 
latest pusher built. $450 cash. Gilbert Drew, 
2305 Castellar Street, Omaha, Nebraska. No. 11 
LE BLOND 70. Perfect condition; unused since 
completely overhauled by factory. “Exceptional 
value. Priced to sell. Rearwin Airplanes, 
Kansas City, Kansas. Jo. 12 
SAVOIA MARCHETTI: 5 hours since major; 
just relicensed April, 1938. New bottom and 
complete new covering; all instruments rebuilt 
at the factory. This ship in first class condition 
and guaranteed as good as new. Will accept 
Aeronca or Taylor Cub as part payment. Ray- 
mond V. Green, Fulton, N. Y. No. 12a 
WACO ‘'10’’ Excellent condition. Recently re- 
covered, striking paint job. Vermillion, silver 
and white. Dual controls, air wheels, brakes 
available. Motor recently overhauled. Licensed 
to November 1938. Bargain for cash. C. R. 
Galloway, 4521 El Campo St., Fort ‘’or> 
Texas. No. 13 
FRANKLIN SPORT VELIE 65 H.P. No time 
since major. $695. C-2 Aeronca just relicensed 
$295. 1936 C-3 Master Aeronca $725. Al Lee- 
ward, New Kensington, Pa. No. 14 


FAIRCHILD 22 C79, 1934, Warner Series ‘‘40’’- 
125 H. P. engine, air starter, Hamilton prop., 
wheel pants. No time on ship and engine since 
overhaul. Licensed to May, 1939. Loening 
yellow, black trim, high gloss. Priced reason- 
ably. State Trade School, Putnam, Conn. 

No. 15 
MONOCOUPE—LAMBERT R266. Motor just 
overhauled, Ship perfect. Licensed till April, 
1939. Sacrifice. Donnelly, 665 East 23rd St., 
Brooklyn, N. Y. No. 15a 


OXS5 SWALLOW ship all ready for relicensing. 
Motor just majored, new prop, wheels tires and 
covering, total time 217 hours. $285 fly away. 
Ray Goetchins, 319 W. Lake St., Winsted, 
Conn. No. 16 






































CUB 1937 MODEL, just relicensed, airplane 
completely recovered, engine just majored, 
finished ali white, stearable tail wheel, naviga- 
tion lights, total hours: 821, like new—$1050— 
W. A. Speer, 3330 Barnett Ave., San Diego, 
Calif. No. 17 


1937 model REARWIN DELUXE 90 with 4 
hours since factory major. Will take ’37 Cub, 
Taylorcraft, Aeronca or good used car in part 
payment. Describe your trade accurately and 
fully in first letter. Box 330, ene *~y 
o. 18 


PRATT & WHITNEY HORNET T2D1 Engine 
—Total 302 hours. Two Hamilton controllable 
2-bl. Propellers—diam. 6’9’’, Used 102-804 hours 
resp. For use above engine or other with SAE 
40 shaft. All spare equipment formerly owned, 
maintained, and overhauled by European airline 
commpany. Unused since overhaul. No. 19 


CUB 1937 Seaplane, metalized complete with 
Fdo floats and landing gear, enclosure water 
rudder. extra fins and beaching gear, just re- 
licensed, total hours: 426, since major: 75 hours, 
perfect condition—$1450—W. A. Speer, 3330 
Barnett Ave., San Diego, Calif. No. 20 
EASTMAN AMPHIBIAN EXCELLENT condi- 
tion motor majored sixteen hundred fifty 
dollars. New Orleans Air Lines, 1131 Lesseps 
Street, New Orleans, La. No. 20a 
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2 SIKORSKY S-38. Wasp c Motor Contr 
able Props—Twoway Radio. Complete po 
water ons eguipment. Good condition ¢ Fe 
to fly at Morrison Field, W. Palm Beach “7 
Write Palm Beach Aero Corp. 0. 21 
CYCLONE ENGINE—Model SGR-1800-Fa—am 
H.P, at 1950 rpm, 7000 feet—Only ‘alas tae 
service since new—Bargain Price $3000.00 f.0.b 
Williamsport. Service Department Aviation 
Manufacturing Corporation, Williamsport, P4 
+ 0. 22 
AMERICAN EAGLE: Long nose OX-5, flown 
ten hours since complete rebuild, recoveri 
and motor overhaul. New propeller, Fr 
Headley, Jr., Lincoln Park, New Jersey. No, 23 


RYAN—B5-J-6-9 MOTOR just completely 
majored at cost of $700. Wing recovered. Plane 
completely fitted for aerial mapping. Sale Price 

Standard 








with motor $1500. Less motor $900. 
Aerial Surveys, Hackensack, N. J. No. 24 


FLEET MODEL ONE, Warner 125—just com 
letely recovered, engine just majored, just re 
icensed, not restricted, steel prop., large rudder 
ship like new, finished all Loening yellow— 
$1950—W. A. Speer, 3330 Barnett Ave., San 
Diego, Calif. io. 25 
CHALLENGER ROBIN, A-1 condition $75; 
Whittelsey Avian, just rebuilt and maj 

$800; Fairchild 22, A-1 condition $1250; Fair. 
child 21, majored and perfect shape $1150; 
Lambert Monocoupe, majored, $2200. Fledg, 
Robin, and other parts. Aircraft Brokerage, 
Flushing Airport, Flushing, L. I. No. 26 


FREE AEROPLANE with motor purchase. 
Easy terms, $12.50 down. 200 oul useful 
load. Welded steel construction. Propeller— 
all types—98¢ up. Sensational values. Illus 
trated information, and flying manual. 25¢. 
Universal Aircraft, Fort Worth, Texas. 27 
FAIRCHILD 24 DE LUXE, Warner Engine, } 
majored. Flaps, pants, Elec. starter, brakes, 
generator, bank and turn, rate of climb, dock, 
stearable tail wheel excellent condition—$3750 
—W. A. Speer, 3330 Barnett Ave., San Diego, 
Calif. No. 28 
WACO 1936 Custom cabin. Lights, flares, bank 
and turn, climb, clock, radio, pants, steel prop, 
large tanks; 5-place; Insignia blue with cream 
trim, 225 Jacobs; 1 year old. 160 hours. Never 
scratched; priced to sell, cannot be told from 
new ship. Dixie Airways, Inc. Shushan Airport, 
New Orleans, La. No, 29 
SIKORSKY S-39. Hamilton Standard Con- 
trollable. Plane and engine undergoing major 
overhaul for new relicense. Will be finished to 
buyers specifications. Late series model. Partly 
modernized. Reasonable number of hours, 
Price well below market. Heaney Laboratory, 
Hangar ‘‘C’’, Mineola, N. Y., Roosevelt Field. 
No. 30 
KINNER SPORTSTER—low wing, Kinner 100 
H. P., total hours: 960, since major 200 hours, 
starter, brakes, tail wheel. Excellent condition 
—$1850—W. A. Speer, 3330 Barnett Ave., San 
Diego, Calif. ay No. 31 
FAIRCHILD 24: DELUXE WARNER four 
place 1937 Demonstrator. New appearance 
condition throughout. Flaps, pants, generator. 
Act quickly. Trade _and_ finance. edell & 
Smith. City Airport, Detroit, Mich. _No. 2 


STINSON SM8A: 35 hours since motor major. 
Airwheels, tailwheel, compass, lights, startet. 
Licensed to Tune 1939. $1095 or will take light 
ship in trade. Kenneth Richardson, Box "2 
Marauette, Michigan. ___No.¥ 
BARNSTORMER’S FOOL—Stinson “U.” Ons 
ton payload. Can be licensed for 13 of 14. 
Motors overhauled, beautiful finish and . 
tion. Licensed May, 1939. Will take trade. 
No reasonable offer refused. Make your owa 
price. FS 447 AVIATION 330 West 420d e. 
New York City. — ; _ ee 
BEST ROBIN zo, VU. S.: out one com 
hauled recently. irst_ : 
gl ae Ben Wilkinson, Middle Tire 
Maryland. My 0. 
AERONCA C-3 purchased new December, It) 
Engine overhauled, Extra ecuipment, I oe 
new, Complete $750.00. Mego, 10239 Cai ; 
Avenue, Chicago. —_ 3 he 
FAIRCHILD 52. Five place cabin : 
engine and instruments $350.00. Fuselage a 
recovering, wings good. FS-444,_ Aviation 
West 42nd Street, New York City. *NO 


ONE TAYLORCRAFT DEMONSTRATOR 123 
hours. One DeLuxe Taylorcraft—Many 
—with or without floats, Trades accepted. 
Meinke Eldred Flying Service, Lost Natit 7 
port, Willoughby, Ohio. = 
WACO 1933 CABIN. $2,250.00 for quick, 
Continental 210 h.p. Motor modern: ee, ae 
flares, 70 gallon gas tanks, bank «. £2 
of climb, wheel pants, steel propel et, ee 
The H. C. Robbins Company, Cleve No. 38 
port, Cleveland, Ohio 
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Planes, Engines and Parts For Sale—Products—Services 





ee 
.L.B. D-H Gipsy. Airwheels, 
+ ae $650.00. Trade on 


Oleos, 4 East 87th Street, N. 
oe de P No. 39 





——~—-NID OX-5 engine parts at bargain 
HISSO ow list of segulicomnants and we 
ba immediately. Heckmann Company, 
= est Lake Street, Chicago, Illinois. No. 40 
ERONCA C3 ~SEAPLANE. Just corrosion- 
eed, motor ow | majored. 
fittle total time, mostly on resh water, 
a since overhaul. High gloss yellow finish, 
po ts Stainless steel throughout, better 
new. Low cash price includes landing 
thas 86% aod ramp if desired. F.O.B. Con- 
pan Bg F. §.-446, Aviation, 330 West 42nd 
New York City. No.41 
ee TC ; >. 
ES—Maximum $800—Minimum 
Pr Taree Repairables. Easy terms. Trades. 
Send quarter for International Aeroplanes Di- 
reaory. Box 462, Pt. Huron, Mich. No. 42 
{937 CUB DELUXE Seaplane-Landplane. Like 
new. Lots of extras. Cost $2,200.00 new. 
Bargain. Sell Floats separate. ‘‘Al’’ Leeward, 
New Kensington, Pa. No. 43 
MODEL S, 1931. A real bargain 
Oe ents. Lycoming 210 h.p. Lan ing 
lights. License 

















: d until June 1939. The H. C. 
Robbins Company, Cleveland Airport, ae mr 





ae TIN IN SRS Reliant. Never cracked 
so eliant. ev > 
time since complete major. Wonderful con- 
dition, Just relicensed. Beautiful finish. $2450. 
Al Leeward, New Kensington, Pa. No. 45 
ARROW V-8 MASTER, compass, brakes, tail- 
wheel, lights, airspeed. 20 hours total, modern- 
ined water pump, large crankcase, Gullwings. 
Licensed March 1939. Best used Arrow on 
market. Will accept any reasonable cash offer. 
J. A. Wales, Jr., Stratford, Conn. No. 
AEROPLANE with motor purchase. 
«a $12.50 down. 200 pounds useful 
load. Welded steel construction. Propeller— 
all tyoes—98c up. Sensational values. Illus- 
trated information, and flying manual. 25c. 
Universal Aircraft, Fort Worth, Texas. No. 47 
FAST AIRPLANES: Two Lockheed Orions— 
Excellent condition—Airline equipped-—Just re- 
licensed. Inland Air Lines, Jnc., Casper, 
Wvomine. No. 47a 


1937 Oct. 15 Silver Cub Tailwheel, Enclosure, 
Wired, 152 hours total time. Perfect condition, 
very snappy motor. $950.00 cash. McCobb, 
155 Farrington St., Quincy, Mass. No. 47b 


OXS ROBIN, just completely rebuilt and_re- 
covered. New Pyrlin, cables, etc., licensed to 
July, 1939. Priced for quick sale. 
Dobbins, 90 Pine St., Verona, N. J. No. 47c 


WILL TRADE. Have 1937 Chrysler Coupe. 
ON Aircooled ship. 100 H.P. up to 450 H.P. 
Must be licensed, in Al Shape. Also skywriting 
equipment. O’Neil, A. Medore, (Fayette Co.) 
Dunbar, Pa. No. 47 


FAIRCHILD 24. 3 bao 1937 model. 80 hours 
on ship. New arner engine. Privately 

. Good as new. Price $4250.00 cash. 
Can be seen at Candler Field, Atlanta, Ga. 
Reason for selling: giving up flying. Mr. Ben 
T. Pierce, Chamblee, Ga. No. 47e 


WARNER FLEET MODEL 1 Airwheels, turn 
om rate of climb, color white and red. 
Po in excellent condition, price $1250.00 

». Robert H. Talley, 101 East Grand Ave.. 
Mantall, Texas, wee. OM 





























Books Products 


ep ee 
BLONDIN’S AIRCRAFT CHART. — Authentic 
Question answerer. ictures. $1.00. Blondin 
oa Box 34, Los Angeles, Calif. No. 48 
OTS-QUIZ SYSTEM covers all pilot exami- 
pow Fano aR = enowrens, indluding n-w 

+ $2.00. Postpaid. i . 14 

Pmt St, Glendale, Calif. No. 49 
INSTRUCTION for professional airmen. Trans- 
of —_e Texts which take the drudgery out 
ies Pane Published only by Thompson Avia- 
Mich. Worse’ 8328 Woodward Ave., Detroit, 
tite for literature. No. 50 


Office Equipment 


——————— 
OFFICE EQUIPMENT, save half, Bargains in 


Tyewriters, Du 

Wa Dlicators, Adders, Check Writers, 

Bide” 10, free list and Save, Pruitt, 998 Pruitt 
cago. No. 51 




















Parachutes and Pontoons 

COMBINATION SET IRVING AIR-CHUTES, 
set pack and chest, rebuilt at plant last August. 
24 ft. Pongee silks. Make me an offer. Julius 
Sabo, 1130 Seventh St., Muskegon Heights, 
Mich. No. S5la 
USED PARACHUTES bought, sold, and ser- 
viced. Joe Crane, Roosevelt Field, Mineola, 
Long Island, N. Y. No. 52 
PONTOONS FOR SALE. Edo Model 383. 
Hunter Company, Shrine Bldg., Memphis, Tenn. 


No. 52a 
For Rent 


OFFICE AND FACTORY space 7,000 to 25,000 
square feet. Buildings by Austin. Near United 
Air Craft. Box 1341 Hartford, Conn, No. 54 


KEENE AIRPORT For Rent or Lease to reliable 
party. For further particulars, communicate 
with Edward C. Sweeney, Keene, N. H. No. 55 
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Positions Vacan 


IRISH AVIATION. AER-RIANTA, TEO- 
RANTA, the Irish Nation Commercial Aviation 
Company, is compiling a register of Irish 
citizens engaged in aviation, who would be 
willing, if appointed, to take up suitable posi- 
tions in Ireland, or_elsewhere under, or on the 
nomination of the Company. Application should 
be in writing, address to the undersigned, and 
should contajn particulars of age, whether 
married or single, where born (or other eyi- 
dence of citizenship), professional qualifications, 
and experience, salary expected, present employ- 
ment and salary, and should be accompanied 
by copies only of testimonials, which will not 
be returned. Dempsey, Secretary, 39 





Upper O'Connell Street, Dublin M.8, 


SIMMONDS DEVELOPMENT CORPORATION LTD 





551 Sth Ave., New York, N.Y. 


Seeks in all countries 
new types of aircraft 
and engineering, ac- 
cessories and components, pre- 
ferably patented and established 
U. S. products for development 
and production by the manufac- 
turing companies of the 
SIMMONDS GROUP 
Throughout The World 





















THE TRANSPORT = 
UCENSE METHOD > 
See 













CAS 


We buy Motors, Parts, Instruments, 
Wheels, Tires etc. Highest Prices Paid. 


PILOT’S UNION 





GARDEN CITY N. Y. 








WANTED—INSTRUCTORS, Mechanical and 
Aeronautical engineering and mechanics. Gov- 
ernment approved school. State qualifications, 
experience, salary expected first letter. Enclose 
snap-shot photo. - P445, Aviation, 330 West 
42nd Street, New York City. 


Services 


EASTERN AERONAUTICAL CORP.—24-hour 
hangar service. Mobilgas and Mobiloil; Air 
planes for charter and sightseeing. Also Stinson 
Nye Sales & Service, Airport, Newark, 


No. 53 
Positions Wanted 


GRADUATE, B. S. degree desires opportunity in 
aviation. Major in aviation physics, minor 
mathematics. ba 5 © sear > of engineering draw- 
ing. Age 22. P.W. 441, Aviation, 330 West 
42nd Street, New York City. 
AIRPLANE ENGINE MECHANIC. _ Federal 
licensed by U Dept. of Commerce, license 
No. 12447. Former member of Army Air 
Corps holding rating Air Mechanic Ist. Class 
Best of references furnished. Available at once. 
’ 443, Aviation 520 No. Mich. Blyd., 
Chicago. 
MECHANIC desires Airport Work in East. 
Obed Malpass 1010 So. Sixth St., Wilmington, 
Delaware. 


Representative Available 


CANADA, PROGRESSIVE ORGANIZATION 
situated near manufacturing plants, open for 
exclusive agencies for instruments, parts or 
equipment, ‘‘Trim Parts’’ 758 Notre Dame St. 


























BUSINESS OPPORTUNITY 
Patents for Cooling System & Engine 
FOR SALE OR PART CASH and royalty: best 
offers. Patents—Air (self) cooling system for 
engines. Manufacturing tools, drawings, pat- 
terns. 8 Cyl, opposed horizontal engine; 500 
hours flight, positive cooling. Can be used on 
any type engine. Manufacturing cost nominal. 
Must make deal. C. M. Ashmusen, 2045 No. 

18th Street, Omaha, Nebraska. 


WANTED A BACKER! for a new type of air- 
craft design. If you can drive a car you can 
fly this ship. Act at once, you have from now 
to Jan., 1939 to decide, we sail for a foreign 
country then. B.O. 440 


U. S. Government 
WAR DEPARTMENT, Materiel Division, 
Air Corps, Wright Field, Dayton, Ohio, 
Office of the Contracting Officer.—The War 
Department invites the submission in com- 
petition of sealed bids covering airplanes 
under conditions set forth more particularly 
in the following advertisement: Circular 
Proposal No. 38-620, dated March 8, 1938, 
Airplanes, Attack (Single Engine), de- 
scribed in U. S. Army Specification No. 
98-100-B dated December 11, 1937; bids to 
be submitted to the Contracting Officer not 
later than 1:00 P.M., Eastern Standard 
Time, March 8, 1939. Full particulars with 
respect to said advertisement may be ob- 
tained upon application to the Contracting 
Officer, Wright Field, Dayton. Ohio. E. T. 
Kennedy, Major, Air Corps, Cont. Officer. 
Continued on page 92. 























KOLLSMAN 


PRECISION AIRCRAFT INSTRUMENT 


To Airline Pilots 


and Executives 
We have created a little gadget 
for showing the relation be- 
tween indicated Altitude and 
True Altitude at various Air 
Temperatures. A request on 
your company letter-head, men- 
tioning AVIATION magazine, 
will bring one by return mail. 











SMAN INSTRUMENT COMPANY 


NCORPORATEL 














AVIATION 
July, 1938 











































































































Planes, Engines and Parts For Sale—Products—Services 





Continued from pages 90 and 91 
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STINSON 
“CERTIFIED USED” 
AIRPLANES 


@ 1937 STINSON 260 LYCOMING— 
Automatic valve lubrication, controllable 
propeller, extra instruments, radio and 
generator; 245 hours, only 20 hours 
since major overhaul. $7,350.00. 


@ 1937 STINSON 260 LYCOMING— 
Automatic valve lubrication, controllable 
ropeller, lots extra instruments, landing 
fight, flares, generator, fuel analyzer; 
only 248 hours total. $7,400.00. 


@ 1937 STINSON 320 WRIGHT—Auto- 
matic valve lubrication, controllable pro- 
peller, extra instruments, generator, spe- 
cial upholstery, special paint; low hours. 
Excellent buy at $8,500.00. 


@ 1937 STINSON 440 WASP JR.— 
Valve lubrication, constant speed pro- 
‘nana landing lights, two-way radio, 
arge tanks, generator, fuel analyzer, 
special instruments; only 200 hours total, 
a real buy. Price on request. 


@ 1937 STINSON 225 LYCOMING— 
Automatic valve lubrication, steel pro- 
peller; new airplane exhibited only; 
standard equipment. $6,990.00. 


@ 1936 STINSON 245 LYCOMING— 
Controllable propeller, extra instruments, 
radio compass, landing lights, flares, 
generator, thermocouple; low hours, ex- 
cellent condition, privately owned. 
$4,985.00. 


® SM8 STINSON—210 h.p. LYCOM- 
ING—4-place cabin, landing lights, bank 
and turn, rate of climb, new tires, good 
condition. $1,450.00. 














RYAN ST-A SPECIAL—MENASCO 165 H.P. 
NEW SEPTEMBER 1937 
TOP SPEED 175 MPH. CRUISING 145 MPH 


Rate of climb, bank and turn, tachom- 
eter, altimeter, air speed, manifold 
press. gauge, Kollsman compass, cockpit 
cover, navigation lights, brakes, steer- 
able tail wheel, hand lever flaps; never 
damaged; only one owner; 180 hours 
total, only 5 hours since top overhaul. 
Cost owner $6,450.00. NOW ONLY 
$3,500.00. 


Offered by 
STINSON 
AIRPLANE EXCHANGE 


WAYNE, MICHIGAN 











ensennnneenenenannenenennsenesnsceesneees 


Frank Ambrose, Ine. 


Dealers and Exporters 
firplunes, Engines & Supplies 


MUNICIPAL AIRPORT NO. 2 
JACKSON HEIGHTS, NEW YORK CITY 





JULY INSTRUMENT SALE 


Airspeed, Consolidated, 0-160 M.P.H....... $7.95 
Airspeed, Pioneer Type 3 9.95 
Clock, Pioneer Waltham Type 543.......... 9.95 
With elapsed time hands..............- 11.95 
Outside Air Temperature Gauge, Boyce...... 9.95 
Outside Air Temperature Gauge, Kollsman, - 


nc -ceentites oespie LCR la amheee ann ee 95 
With luminous dial..........---eeeseees 17.95 
Rate of Climb Indicator, Pioneer Type 374, 
GED ccccrsscccccocccdeccecces secuune 49.95 
With luminous dial..........---seeeeee 54.95 


EE Oe SE PIII 0 voc cc crccgedocsoeerce 3.95 
Tachometer, Pioneer Type 347, 5-2500 r.p.m. 9.95 
Tachometer, Stewart-Warner, 500-3000 r.p.m. 7.95 
All of the above have standard 3'/,” dial 
and carry a six months guarantee. 


FEERERERED 


os’ Intake Filters for Sperry Gyros and 


NG EE, ds aren ¥ 90 nd'ondnehess ooeese $0.75 
BPE necsedcetetagscescoonss 9 eae acne 1.45 
Ammeter, Pioneer or Elgin..............++- 3.95 
Ammeter, Weston, Model 606............... 5.95 
Compass, Deck-mounting cylindrical........ 7.95 


Vacuum, Fuel, & Oi! Pressure Warning 
De MO WUE nidasesvcces cecccsee 
Oil Pressure and Fuel Pressure Gauges, 
DEE sins cdbherasemebeedse booster eerste d 
Pitot Static Tube, Electric Heated, Pioneer. 3.95 
Vacuum Relief Valves, Eclipse......... each 1.95 
(All instruments subject to prior sale) 

New Wind-driven Generators, complete with 
cutout assembly and propelier............ 29 
NEW AND RECONDITIONED ENGINE PARTS— 
AIRCRAFT SUPPLIES 
AUTHORIZED FACTORY SALES AND SERVICE 
FOR: 

Continental A-40 Engine Parts 
Pioneer Instrument Company, Inc. 
Sperry Gyroscope Company, Inc. 


Use our 1938 Catalog—Get truly prompt service. 


Snyder Aircraft Corporation 
6057 So, Cicero Avenue Chicago, Itinois 


Sacrifice To Settle Estate 


1937 Standard Cabin Waco, 5 p| 


70 gals. of gas powere 


Jacobs, 


climb 


1937 Waco 


pass, 


These ships always hangared and kept 
up with no regard to 


76 Monroe 


» prepared 
Curtiss Reed prop. Price $4,000 


Turn and bank 
for rad 


Custom Cabin re 

» powered 
285 Jacobs. by 
complete with airline equipment in- 
cluding three radios, 


This is a gs 


Gyro, Horizon, etc. 


St. Geneva, 


R.C.A, com- 


expense, 


LEWIS G. CARLISLE 


ace with 
ad by 225 
» Tate of 
10, Pants, 


pecial job 


rice $8300 


New York 








REASONABLE—RELIABLE—F ASTER 


GLENDALE 


New & Reconditioned Parts f 
Write for New Catalog and Mechanics Handbook 







—_ 


lor All Aircraft Engines 








INSTRUMENT FLYING 
INSTRUCTIONS 


Sundorph Aeronautical Corp. 


Cleveland Airport 











Leech Aircraft, iuc. 


STINSON 


DISTRIBUTORS 
Hangar F, Roosevelt Field 
Mineola, L. I., N. Y. 
Telephone Garden City 3308 
Westchester Airport 
Armonk, N. Y. 
Telephone Armonk Village 308 


Standard Aircraft Equipment Co, 








DISTRIBUTORS SALES SERVICE 
Pioneer Stromberg 
é Bendix 
Eclipse Products 
Hangar “‘D’, Roosevelt Field, Mineola, L. I., N.Y. 

7000 Rearwin J-2 Cub 


Perfect 


Sacrifice $1250. 


Summer 


rates. 


scmneeoeouaeveea2eartéeds = 


SOUTH 


Flight 
Courses at special Gazz 







BEND, IND 


Like New $1000. 


Aircraft rebuild- 
ing end repair of 
all kinds, 


[ANA 
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Vultee V-1A Transport 


AIRPLANES 


Ten Place Planes with Wright 
Cyclone Engines; New and 
Used Planes Available. 





ENGINES 
Manufacturer Type H.P. 
Pratt & Whitney Hornet 575 

(Geared) 
Pratt & Whitney Hornet 525 
Pratt & Whitney Wasp 450 
Wright J-6 300 
Curtiss D-12 435 
Curtiss Conqueror 600 


Engines available in quantities 


Can supply used engines and en- 
gines fully major overhauled by 
Government approved and factory 
authorized repair stations. 


THE VIMALERT COMPANY, LTD. 


813 Garfield Ave., Jersey City, N. J. 


WRIGHT GYPSY 
AND 
AMERICAN CIRRUS 


ENGINES AND PARTS 
MENASCO MANUFACTURING co. 
6714 McKinley Ave., Los Angeles, Calif. 


NEW 








TEX RANKIN 
International Acrobatic Champion 
@ AEROBATIC EXHIBITIONS 
@ MOTION PICTURE FLYING 
North Hollywood, California 











You Can Afford to Have Your 
Instruments, Airplane and Engine 
Overhauled in the largest and best 


equipped Approved Repair Depot in ee 
West, approved for all classes of wor 


Write 


for flat rates on instru 


airplane and engine work 
PARKS AIRCRAFT REPAIR DEPOT, East St Lou 





Middle 


nents, 
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STU 


Exact method for ev 
simple wing-overs to 
By Lieut. Joe M 
finest stunt pilot. 
complete. Price $1. 
on request. 
THE AIRCR 
Athens. © 

eencnccasacete enenncnncnnnereeen sanneenee 


ckey, Ameries § 
Fully iJlusteated. 
1.00. Details seat 
AFT DIRECTORY 
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[AVIATION SCHOOLS 








WHERE TO BUY 








Continued on pages 94 and 95 
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'YOUNG MEN NEEDED 


in the rapidly expanding field of Metal Aircraft Construction, where the 
shortage of trained technicians is a definite problem. 

y for these well paying positions by taking advantage of 
comprehensive 


METAL AIRCRAFT INSTRUCTION 


Recognized By All Leading Manufacturers 

Course Includes 

CONSTRUCTION SHEET METAL ALUMINUM AND ENGINEERING 
a FABRICATION STEEL WELDING * 


ENGINES 
* 











MAINTENANCE RIVETING REPAIR 
e 


Prepare for Rapid Advancement By Supplementing Your High School Or 
College Education With A Vocational 
TRAINING IN METAL AIRCRAFT WORK 
ee ®@ 
Exceptional placement service—over 90% of our graduates now 
employed in The Aireraft Industry. 
Get Complete Details of Our Fall Class Now Forming 
By Writing For Our Free Folder 


“OPPORTUNITY IN AVIATION” 


‘Luscombe School of Aeronautics 


WEST TRENTON, N. J. 


}49H6S SHSSSSSSSSSSS SOOO SOOO OOOO OOOO Oooo ooo ooo GoGo oe999 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsor 
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@aose CLAMPS 
Wherever 
they know flying— 


Airplane manufacturers, trans- 
port companies, airfields and 
jobbers alike standardize on 
S| NOC-OUT Hose Clamps for 
design features, quality mate- 
rials and an absolutely de- 
endable all around seal. 

Y for replacement— 
Size adjustable with thumb 


screw. 
TYPE GT for original equip- 
ment — easily installed and 
tightened in difficult places. 
TYPE B bonding clamps—for 
TYPE'GT Bonding, Grounding and 
SOLID BAND " Clamping tubing. Wire, braid. 

yy L Sold by jobbers and dealers. 


A U.S. Pat.No. 1,382,818 & others 


Ww 


WAY," RON somone 
\ \ ITTEK MFG. COL 4 \ciame 
4 ; 


4305 W. 24th Pl, Chicago, U S.A “an 

















BACHELOR OF SCIENCE DEGREE. Course 
covers airplane design, propeller design, aero- 
dynamics (including theory of airfoils, stability, 
performance, etc.) lighter-than-air craft, air- 
craft engines and all fundamentals. Equipped 
with @ modern wind-tunnel (see illustration) 
capable of 100 miles per hour speed; accom- 
modates a 36-inch test model. Non-essentials 
diminated, The technical work ordinarily re- 
quired in 4 years of college given in 2% years. 
Graduates in Mechanical Engineering can com- 
plete aeronautical course in 2 terms (24 weeks). 
Study and analysis of entire field of air trans- 
portation included. Flying school facilities available at nearby 
‘ports, The trained aeronautical engineer is the key man in 
the aviation industry. Development and progress depend on 
him. Students who lack high school training may make up re- 
= work, without loss of time. Enter June, September, 
Men March. Courses also given in Civil, Electrical, 
échanical, Chemical and Radio Engineering; Business Ad- 
uuistration and accounting. Living costs and tuition low. 
Taduates successful. Students from 48 states of the Union 


and many foreign countries. World famous for technical 
“year courses, 






Write for Catalog 978 College Ave., ANGOLA, IND. 


TRI-STATE COLLEGE 


RD AIRCRAFT Fy 
anno? Since 1913 Nise. 


*ETFANINE> 


TITANINE INC. UNION, N. J. 


















UNIVERSAL’S 


FULL-SWIVEL TAIL WHEEL 


For Light Aircraft 





“H2" for the Pneumatic 
Aeronca K Tire 
shown 





PRICE 
$19.50 


Tall UNIVERSAL ALLOY PRODUCTS Co. Castings 
shoes Lancaster, N. Y. rough 


“H3" for spring- 
leaf equipped 


aircraft vat. 


Pdg. 















And the 


H-60"’ All-Metal (.wivetsing ) Tail Wheel $5.45 


For all spring-leaf equip’d Aircraft 




















PHENIX NITRATE DOPES—None Better 
Clear—$1.12 per gal. in 50-gal. drums, included. 
Clear—$1.18 per gal. in 30-gal. drums, included. 
Clear—$1.28 per gal. in 5-gal boxed cans. 
Thinner—$1.18 per gal. 5-gal. boxed cans. 
Pigmented—$1.77 per gal. in 5-gal. boxed cans. 
Yellow, Blue, Green, Red, Cream, Galatea, Khaki, 
Aluminum, Black, White. All fresh made from new 
and high grade materials. Immediate shipments, 
PHENIX AIRCRAFT PRODUCTS CO. 
Williamsville, N. Y. 








Littelfuses Resist 


vibration to an amazing degree. 
They satisfy most when condi- 
ons are extra severe. 

FUSES OF ALL TYPES 
Littelfuse merit is due to 
superior materials, advanced 
engineering, conscientious work- 
manship. Write for Catalog. 

Littelfuse Laboratories 

4264 Lincoln Ave., Chicago 














AIRCRAFT INSTRUMENT 
Sines TECHNICIANS 
"Ibeeds 


Row for this new field; the demand far 





Fly at Chicago’s Finest Airport 


3 we suply. Special home-study course now Cub Stinson—‘“‘S” 
seo apa by IRVIN INSTRUMENT 38 Rearwin Stinson SR—6 
Banufacturing ps ad built around years of actual Primary and Blind Flying Instruction 
Relerence: ie airline operations experience. Storage Charter Service 
Write for deta instrument manufacturer. 
BEE MMMbary wecnanice sonco. cg CONSOLIDATED AIR SERVICE 
ord Airport Phone—Lansing 195 Lansing, Il. 
Lewis Street San Diego, California 7 . . 




















Take Note 
SUPREME WOOD PROPELLERS 


Now permanently being manufactured in 
Detroit. Full stock on hand, Also stocked 
at Aircraft Steel & Supply Co., Wichita, 
Kansas. 

SUPREME PROPELLER CO. 
26359 Gratiot Ave., Detroit (suburb) Roseville, Mich. 








AIRPLANE MECHANICS 
ARE IN DEMAND 


We train you—Free Placement 
Old West 


WARREN SCHOOL OF AERONAUTICS 


Ten years’ successful operation in the air- 
plane manufacturing center of the world 
LOS ANGELES - - 238 W. 18th St. 














self for a highly p 
y paid position in the 
maw yes 
Wathnore Son VERSAL AVIATION SERVI 
Station Dept. F Detroit, Mich. 


Cc; SB — a 
—— -—— 
me te > oe 
ALL STEEL HANGARS 
We ship portable hangars all over the world 
—single plane size, or fleet capacity 


NTERMATIONAL DER K AND EQ 
Jeb 5 + 
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RYAN is the only commercial flying school in 
America which offers its students a fleet of mod- 
ern, metal ships. Eight of the eleven planes used 
for student training at the Ryan school are the 
latest Ryan S-Ts and Ryan S-Cs, none of which is 
more than two years old. 





Va A 
icici ds lil 






Tandem seating (Ryan S-Ts) similar to 
military trainers. 














Ryan S-Ts with 125 h.p. engines are the same as Unsurpassed vision. Cruising speeds 127 to 
the ship in which Tex Rankin won the Interna- 135 m.p.h. Top speeds up to 150 m.p.h. 
tional Aerobatic Contest in 1937. The Ryan S-C Consider carefully the type of equipment in 
is the new 3-place cabin plane first displayed at which you will learn to fly. No flying school can 
the Chicago Aircraft Show and accepted as the be called modern that is not using late type modern 
industry’s most modern medium sized cabin ship. equipment. Compare the equipment at Ryan with 

Ryan S-Ts and Ryan S-Cs include these modern that offered at other schools and learn why stu- 
features: dents prefer Ryan School of Aeronautics with its 






modern facilities, friendly, capable instruction, 


ing design simil direct affiliation with extensive aircraft manufac- 
Low wing design similar to modern transports. ture and ideal location in San Diego with the great- 


Flaps and tabs similar to modern transports. est annual flying of any city in the United States. 
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soaone SCHOOL OF AERONAUTICS concnn: 


LINDBERGH FIELD, SAN DIEGO, CALIF. a 


Metal construction similar to modern transports. 

















Address 
City and State 


bergh’s “Spirit of St. Louis,” and today’s mom 

modern, metal, sport training and cabin plas 

President, Ryan Aeronautical Company, 
Ryan School of Aeronautics 











8 
i] 
| Please send information on courses checked with revisions in conformity with a 
B snew Civil Air Regulations: ry 
H es COURSES GROUND COURSES S 
Master Pilot ( Aeronautical Engineering | 
a ES cere Semety transport) () Airplane Drafting and Design 5 
a C) Peivace (J Master Mechanic 
4 () Solo (formerly Amateur) 5 pm caren ea Diving - 
(J Deluxe Combination— includes a ircralt Welding o al er, pilot, 
a new Ryan S-T-A plane with com- [) Advanced Navigation io] T. CLAUDE pao ae erienct. 
0 fe . ~ educator with 21 years of aviation expe res 
a plete commercial course. C1) Master Radio g Foun der of aircraft companies beosieg 
- Name. Age @ name, the products of which include 
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The great Douglas DC-4 (weight 65,000 lbs.) leaving the ground for the first time, as seen by the entire Curtiss-Wright Tech student body. Note tricycle landing gear. 


7 MORE CURTISS-WRIGHT TECH GRADUATES WORKED ON THE DC-4 


than those of any other school. Curtiss-Wright Tech does not guarantee positions for its graduates—no reputable school would—BUT 


‘rn. Dondd D 


PRESIDENT OF THE DOUGLAS AIRCRAFT CO., SANTA MONICA, CALIFORNIA 
Says IN A LETTER TO MAJOR C. C. MOSELEY 


~~ 
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« « « « « « During the past several years, we have employed 
a large number of your graduates and have found them to be 
eminently satisfactory. Efficient workmen capable of working 
with the care and precision demanded by the Douglas Aircraft 
Company are the product of thorough training and are difficult 
to find. You are to be congratulated on the fine job your 
Institute is doing in turning out such men. ....e-e«-eee ® 
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No higher compliment can be paid Curtiss-Whight Teck and its graduates 
—nor it there any higher authority than Mr. Douglas. 


Curtiss-Wright Tech is APPROVED by the U.S. Government, ACCREDITED by the State Board 
of Education, ENDORSED by the Aircraft Industry and offers specialized training only in 


AERONAUTICAL ENGINEERING OR MASTER MECHANICS 


Practical training for your career in the heart of the Aircraft Industry. The only U.S. Government approved school of its kind in 
Los Angeles County. No flying involved. Approved by the US. Department of Immigration for non-quota foreign students. 
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MAJOR CAREER COURSES ~ 


& —All-embracing scientific. 
designing and engineering 
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There’s plenty of room 
for it in your plane, too! 


Designed and priced specially for private flyers, 
Western Electric’s 25-A Midget Transmitter measures 
only 7%" x 5“ x 4%"—will fit easily in the cockpit of 
your plane. 

ltislow in cost—simple to control. Multi-frequency— 
ansmits on any desired private flyers’ or airline fre- 


See how snugly and conveniently it fits in the 
instrument panel of this new Waco “N” 


quencies. Built-in relay permits use of a single antenna 
for transmitter and any receiver—plenty of “distance” 
for all private flyers’ requirements. 

Weight, complete, only 25 pounds, including audio- 
power unit, control unit, microphone and cable — de- 
signed to fit the instrument panel layout. Your plane 
manufacturer or local aircraft service organization can 
install it easily. 

For more details, write to Western Electric Com- 


pany, Dept. 319 A, 195 Broadway, New York, N. Y. 





The Complete Radio System on the Mighty Douglas DC-4 is 
Western Electric. Your 25-A Midget will give you the same 
reliable service that makes Western Electric the natural choice 
of the airlines. 


| Western Electric 


'WO-WAY AVIATION RADIO TELEP 


HONE AND TELEGRAPH EQUIPMENT 
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=. @ A FEW OF THE 137 


Woy AMERICAN CHAIN & CABIE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains e Welded and Weldless 
Chain e Malleable Castings ¢ Railroad 

Specialties 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines ¢  Floformers 
Special Machinery ¢ Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists ¢ Trolleys 
Ever since aviation became HAZARD WIRE ROPE DIVISION 


i ustry, aza Lay-Set Preformed Wire Rope e “Korodless” 
an ind $ H rd has Wire Rope e Preformed Spring-Lay Wire Frank W., 


been preeminent as a supplier of control cable or strand. At first Rope « Guard Rail Cable Trophy 
Hazard's tinned and galvanized aircraft cable was the accepted HIGHLAND IRON & STEEL DIVISION 


standard. More recently Hazard devel us " Wrought Iron Bars and Shapes hours, $4 
y eveloped “KORODLESS MANLEY MANUFACTURING DIVISION . Hi 


preformed en ar entirely of 18-8 stainless steel. This new Automotive Service Station Equipment @ 
builders of o> oh erairenerempenbrrdgadaaert fay hain Seal Gane 68 prude 

For certainty of performance—for positive control—specify a oe we Prey 
Hazard Aircraft Cable. It is made by the people who are “in _ ‘Tolle nw ° Welding Wire 


usin ” 
‘ ee yptioer —- READING-PRATT & CADY DIVISION 
Valves e Electric Steel Fittings 


HAZARD WIRE ROPE DIVISION READING STEEL CASTING DIVISION 
ESTABLISHED 1846 Electric Steel Castings, Rough or Machined 

AMERICAN CHAIN & CABLE COMPANY, Inc. WRIGHT MANUFACTURING DIVISION 
WILKES-BARRE, PENNSYLVANIA Chain Hoists « Electric Hoists and Cranes 
District Offices: Pittsburgh, Chicago, Birmingham, Denver, Los 
Angeles, San Francisco, Philadelphia, Fort Worth, Tacoma, New York 


Gn Business for Your Saf 


HAZARD “7,xc2af? (ABLE 
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“TMERIGQA’S PILOTS IN THE KENDALL HALL OF FAME |\ 











Tee 2000 MILE OIL 


FRANK FULLER AND HIS SEVERSKY PLANE 


faok W. Fuller, Jr., in his Seversky plane, won the 1937 Bendix 
Trophy Race and established a new record by covering the 
disance from Los Angeles to Cleveland in an elapsed time of 7 
hours, $4 minutes and 26 seconds, using Kendall, the 2000 Mile 
—. His average speed was 258.242 miles per hour. From 
Jeveland, he continued to Bendix, N.J. to establish a new trans- 
‘ontinental record of 9 hours and 33 minutes. On May 28, 1938, 
‘gain using Kendall Oil, Mr. Fuller established a new Vancouver- 
Oakland record of 3 hours, 8 minutes and 43 seconds, an 94 : 

“erage speed of approximately 270 miles per hour. Ss he 2000 


MILE OIL 


For NINE CONSECUTIVE YEARS, users of Kendall 
Oil have won more prizes at the National Air Races than the users of all other oils combined. Such 
‘tecord proves conclusively the dependability of Kendall Oil. It is significant that when Mr. Fuller 
“opped at Kansas City in his Bendix dash, he found it necessary to add only 3 quarts of Kendall Oil 
iter five hours of 272 M. P. H. flying. Kendal! Oil is refined by special processes 100% from Bradford 
Pennsylvania Crude, the world’s choicest. It comes to you in individually numbered, refinery-sealed cans, 


hich Pfotect its quality from contamination. It 1s available at most airports throughout the country. 





REFINING COMPANY, BRADFORD, PENNA. - KENDALL REF. CO. OF CANADA, LTD., TORONTO 











eee 





et 


ECLIPSE EQUIPPED AY 
Vig. Reliable Starting 


The recent purchase of twenty-three Fairchild "24" ait 
planes by the United States Bureau of Air Commerce, i 


the more gratifying to all concerned because of the unw 


Warner engine with 
Eclipse type Y150 starter 


sual amount of investigation and analysis which preceded 
the selection. Among the Eclipse products which will share 


this exacting service are Eclipse Electric Starters. No 


finer evidence of keen engineering disc::mination could 


be found, than time-proved Eclipse sta g equipment: 


ECLIPSE AVIATION COR! \TION 


(Subsidiary of Bendix Aviation Cor a) 
EAST ORANGE, NEW JEF 





